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Falls Electricity Works ... . eee . 687 
The Impedance of Mutually Inductive Cirenite Containing 690 «HE discussion on Prof. Forbes’s paper on this subject has 
Canal Bente Driven by nlsctriet ity 0 . 692 now closed, but we are not much wiser in regard to the 
bw ego Cntr tar) - 693 scientific principles called in question ; too often many of 
The Variation in Economy of the oo — Variation om the speakers wandered from the main question altogether, and 
Rape Power Taian ... ’ 697 discussed the scheme from a general point of view, instead 
ee Jes of Fitting cor Of ‘its aspects as a power distribution plant. In the 
The Glangew and West of Scotland Technical ‘College Calen- paper Prof. Forbes made it quite clear that power dis- 
tribution was the object in view, electric lighting being 
Kalendar fiir Electrotechniker (Almanac for Electrotech- on quite a secondary consideration ; that being so, many of the 
FE on ols Lamp and its Manufacture oe remarks made were wide of the mark. ; 
699 The discussion was one of the most peculiar kind. The 
Notes 699 methods pursued by the Cataract Construction Company 
ont during the initial stages of their proceedings, and their sub- 
sequent conduct, were vigorously denounced; but Prof. 
Electrolytic Action of Street Railwa y Currents... ... ... 705 Forbes, in his explanation, justified the position held by 
The Control of Hemorrhage by Electricity...» 705 himself, stating that as his designs and system had been 
The Institution of = adopted, the Cataract Construction Company, or “ Inter- 
national Commission,” had given him the superintendence 
Abstracts of Published Specifications 710 of the work in fulfilment of its promise to give the 
appointment to the engineer whose plans were accepted. 
THE The only remarks we care to make on this part of the 
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subject are that, engineers who make dynamo designing, 
construction, and working, their daily occupation, should 
never enter into competition for work which professors 
may be called upon to do. The Cataract Construction 
Company could not adopt any dynamo machines such as 
are commonly employed in the comparatively small plants 
used elsewhere, and were compelled to obtain the most com- 
plete information on the subject of designing large dynamos. 
They proceeded to obtain their knowledge by an arrange- 
ment characterised by Mr. Ferranti as one which had been 
beautifully worked, and into which everybody had fallen. 
Having obtained the most complete ideas and plans 
regarding large dynamo-designing held by many men 
who have made it their business to devise and construct 
dynamos, they adopted Prof. Forbes’s scheme, which he 
claims to have put before the so-called “ International Com- 
mission.” This, in his own words, given in his reply 
to his critics, was :—“ To use alternating currents of two 
phases, 2,000 volts pressure for near-by work, step-up trans- 
formers for distant work, synchronous motors, Tesla motors, 
laminated field motors, and commutators.” This is doubtless 
a skeleton outline of the scheme detailed in his paper, but in 
it there was no design for the alternators, so that evidently 
a mere outline scheme for the great work was all that was 
required to secure the appointment which tempted some 
engineers to send in full plans and details. There they made 
the mistake and fell into the arrangement. 

A competition such as took place in the Niagara Falls Elec- 
tricity Works ought to have been confined exclusively to 
engineers who had already constructed, designed, and operated, 
many large plants. In other large engineering undertakings 
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the designs, the superintendence and carrying out of the work, 
are entrusted only to men of long experience in the actual work. 
Take, for instance, a steamship ; would any company ever think 
of taking into serious consideration the plans of a professor 
for a ship about to be built? Never. A few first-class 
shipbuilders would be invited to submit plans, drawn up 
by experienced men who had perhaps a score of ships afloat 
to point to as examples. We thoroughly agree with Mr. 
Ferranti in the following remarks made by him on this 
point :—“ There was, he thought, a very great difference, 
which might not appear at first sight, between designing 
dynamos and building them as a regular practice; in fact, 
between a thing which one made one’s ordinary daily business, 
and getting together a collection of all the information which 
was available in the world, and this in no limited sense, and 
then, without any previous knowledge of dynamo design, 
and especially building, and more especially running, to 
design a machine which is supposed to fulfil great expecta- 
tions. If the designs of any one of the many constructors 


had been taken, if it had been left to those who made the 


best designs to design finally and build the dynamos, instead 
of contemplating the idea of designing a machine for them, 
it would, he thought, be a more satisfactory way, and more 
certain of success.” 

Prof. Fleming congratulated the Cataract Construction 
Company on securing engineers willing to travel over 
Europe and cull the experience and knowledge of the world 
for their special benefit. This proceeding Prof. Fleming 
considers much more difficult work, and preferable to work- 


ing out plans of their own, and he says it would have been 


much easier to sit down and design something very original. 
We are not so sare about that, most people would prefer 
the travelling. At any rate, it does not require great expe- 
rience or practice in drawing offices and workshops to qualify 
one for Continental travel, while it requires years of expe- 
rience to qualify one to sit down and design a great electrical 
engineering scheme, and afterwards carry it through, Prof. 
Fleming related some things observed by himself in his 
travels in pursuit of useful knowledge ; especially how he 


chad seen alternators running in parallel, and being coupled 


on or uncoupled from the mains by the aid of artificial 


loads, such as Prof. Forbes proposed in his paper. This 


performance he had been shown by a brother professor. 
Now, artificial loading, as was pointed out by Mr. Mordey, 
is a method now obsolete ; no practical engineer at this date 
would ever think of employing such a clumsy device. There 
are several other plans in daily use far better than artificial 
loads. 

Then again, the Professor made much of the methods 
devised by them, assisted by some engineers, who, of course, 
only assisted in carrying out the scheme for switching off 


and on the mains and feeders. These methods are as anti- 


quated as the artificial load, and were first called into requi- 
sition in the early experiments of Marcel Depriz, on long 
distance transmission of power. No electrical engineer 
worthy of the name requires to consult a professor on the 
questions of switching high-pressure mains and preventing 
surging due to induction; these questions are thoroughly 
well known to engineers, and their solution is quite an easy 


‘matter, 


Mr. Mordey did not approve of the Jow frequency, nor did 
any of the speakers who touched on that point, The cost of 


transformers, as given by Prof. Forbes for different fre- 
quency, was not accepted. ‘Low frequency was clearly shown 
to have no advantages whatever over high frequency ; at any 
rate, none over frequencies of 60 to 100 ~ per second. It 
is just as easy, and far cheaper, to make alternating current 
appliances for these common frequencies than for 25 ~ per 
second. Of course, we know the low frequency has heen 
adopted with an eye to motors only, but Mr. Kapp fairly 
knocked the bottom out of the arguments used to justify low 
frequency being adopted for motor purposes, and, by using the 
professor’s own figures, actually showed that what had been 
calculated to be a loss of 42 per cent. against high frequency, 
was, in reality, a gain of 33 per cent. in favour of it 
for motors. 

Low frequency does not enable a synchronising motor 
to be easily or cheaply made and started, nor does it in any 
way whatever affect the parallel working of alternators, 
favourably or otherwise. The remarks of Prof. Fleming on 
the frequency question are not calculated to make it any 
clearer why low frequency should be adopted. There can be 
no likeness between frequency and rate of progress, as drawn 
by Prof. Fleming ; there is no parallel in the questions 
“what is the best frequency ?” and “what is the best rate 
to walk at?” The rate of progress may depend on what 
you want to do, and where you want to go; but frequency 
does not; the only arguments which have any weight 
in favour of low frequency are, the reduction of resonance, 
Hughes’s effects, and capacity; these effects are great 
favourites with professors, but with practical engineers 
they have become very common place subjects; their im- 
portance has been very much magnified, and the difficulties 
in dealing with them are altogether imaginary. 

Neither for transforming, nor for motors, nor for parallel 
working of alternators, has low frequency been shown to 
offer the slightest advantage. We know most certainly that 
Prof. Forbes is mistaken in saying that “ while his (Mordey’s) 
alternator worked nicely in parallel, it did not work per- 
fectly.” Some tests referred to by us in the ELEcTRICAL 
Review of July 17th, 1891, made at Messrs. Willans and 
Robinson’s, proved beyond all cavil that these alternators 
work perfectly in parallel. If they did not work perfectly, 
we would have no hesitation in saying now that no alter- 
nators could work perfectly in parallel, not even those 
designed for Niagara Falls works. The fact is, all alter- 


nators designed by experienced men work equally well in 


parallel, and Prof. Forbes did not show wherein his design 
was an improvement, as regards the obtaining of more 
perfect parallel running, except by his claim that low fre- 
quency improved the running in parallel. None of the 
critica admit this claim ; we ourselves believe low frequency 
introduces a difficulty by prolongation of the dead points in 
motors, and that alternators run equally well in parallel ai 
all the ordinary frequencies in use. === 

There is a “ best frequency ;” we believe it to be about 
60 per second, and electricians must sooner or later adopt 
that as one uniform frequency. The existence of different 
frequencies is, in many ways, a hindrance to progress, and in- 
troduces needless expenses in manufacturing such things as 
arc lamps, transformers, rectifiers, and motors, for different 
frequencies. It is surprising to us that this most important 
point should be passed over at such a discussion. It does 
not matter where the current is going, or what is to be 
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done by it; there is a frequency which suits equally well for 
all cases; at a frequency of 60 there is no trouble whatever 
with “ parallel ranning” or with motors, and the resonance, 
capacity, and “ Hughes effects” are just as easily dealt with 
at that frequency as at any other frequency, while with lower 
frequencies the transformers become expensive and less 
economical, and electric lighting becomes unsatisfactory. 

The question of pressure, we think, will be settled in prac- 
tice easily; having got an alternating current, the pressures 
can be varied to anything wanted by transforming. 

We believe the step-up transformer is becoming the proper 
apparatus for high-pressure working. At Deptford we believe 
it is gradually being more and more used in place of direct 
generating at high pressure, low pressure alternators being 
used in preference to those running at high pressure. 

Mr. Ferranti referred to the patents question, as we our- 
selves did in our previous article on this subject. Although 
the company may have steered clear of patentees’ claims on 
the dynamo design adopted, they are not likely to escape 
from the claims existing upon almost every detail of a multi- 
phase system. A powerful effort is to be made in America 
to secure a monopoly by means of patents in the manufac- 
ture and supply of two-phase apparatus; these difficulties 
shall occupy fully the energies of this “ most powerful of 
New York capitalists ” in establishing their business. 

The Niagara Works are only of interest from their magni- 
tude as a water-power plant. Nowhere in the world is there 
such an enormous amount of power to draw upon, situated in 
the midst of great natural facilities for manufacture and 
transport. This plant under discussion is only a beginning, 
and may answer a purpose for a time, and, no doubt, undergo 
many radical changes before it is found satisfactory in prac- 
tice. It is impossible to foresee everything in a new scheme, 
but we hope Prof. Forbes’s confidence in its turning out a 
perfect success will be fully confirmed after the wheels begin 
to go round at Niagara. 


Ear y this year we incidentally referred 

Tho Piashing” Suit to Mr, Weston'’s somewhat remarkable 
claim to be the first inventor of this 

process as applied to incandescent lamp manufacture. We 
now learn from the Electrical World that Mr. Weston’s 
patent, which was applied for on May 20th, 1881, and 
granted October 21st, 1884, has been held by the Court of 
Appeals in New York to be nul and void, by reason of antici- 
pations. This news is not surprising, but it would have been 
interesting if a few of the arguments depended upon in the 
Weston case had been cited, for Maxim, Lane-Fox, to say 
nothing of Sawyer and Man, had used the processcommercially 
prior to the application of the patent in question. It is of 
interest to remark that one of the main reasons for employing 
this beautiful process in early days, and one which is still 
frequently advanced by those who are not au courant with 
the subject, viz., that of healing up the spots and bright 
parts in the foundation filament, is now practically obsolete. 
As a matter of fact, there are probably few lamp factories in 
existence where the “ baked ” filaments do not light up per- 
fectly uniformly throughout their length, owing to the abso- 
lute uniformity of their sectional area and resistance. One 
very significant reason for continuing the use of the process, 
which is little known outside the lamp factory, is that the 
time required to remove the occluded gases during the opera- 
tion of exhaustion of the lamps is very much less when the 
filaments have been “ flashed.” It would be economical to 
use the process in lamp manufacture for this sole object, let 
alone the convenience of making lamps of different candle- 
power and resistance, the increased hardness and elasticity of 
the carbon, and other valuable features which result from its use. 


In some recent photometric experiments 
Discharge Carried out by A. M. Mayer, and which 
led to the production of a new photometer, 
some interesting observations were made on the duration of 
the flash of a discharge from a Holtz induction machine. 
He estimated that with a striking distance of 8 cm. the 
duration of a single flash was less than the one-millionth 
part of a second. The condensing surfaces on the two 
Leyden jars connected with the electrodes of the induction 
machine used in their experiments, equalled 135 square cms. 
Prof. O. N. Rood measured the duration of the flash of Ley- 
den jars of 738 and 71 square cms, of surface charged by an 
inductorium, and found them respectively to be sr5c'sn00th 
second and ss5a5a5sth, from which results Mayer infers 
that the duration of the,flash of the Holtz machine did not 
exceed yyacyaunth second. With shorter striking distances 
between the electrodes the flash is formed of several separated 
acts, as shown by Henry, Feddersen, Rood, and Mayer. In 
the case of the discharge of a large inductorium the last 
named observer has shown that when the striking distance 
between the brass ball electrodes is only 1 millimetre, 
with a Leyden jar of 242 square cms. of surface in circuit, 
the discharge lasts 5',th of :a second, and is formed of over 
720 separate sparks, but, as the striking distance is increased, 
the discharge is formed of fewer and fewer components, till, 
at a striking distance of between 1 and 2 cms., the discharge 
is reduced to a single flash. 


Tue Electrical World of the 2nd inst. 
Tow Freaveney contains an article by Lieut. F. Jarvis 
Patten, wherein is described an ingenious 
method he has devised for obtaining currents of very low 
frequency. The apparatus is evolved from the old-fashioned 
and simple liquid rheostat, and is called the “liquid com- 
mutator.” It consists of “a circular tub, provided with two 
conducting terminals or electrodes secured to the outer walls 
of the trough at the opposite extremities of a diameter, and 
these electrodes are connected to the two mains of a source 
of direct current (an independent R controlling the 
supply). A vertical spindle at the centre of the trough 
carries a revolving arm provided with conducting plates or 
electrodes at its extremities. These plates are insulated from 
each other, and are connected each to a ring contact carried 
by the spindle, on which bear brushes, to which the circuit 
for the desired alternating current is connected.” It is clear 
that no great rate of speed of rotation can be practicable by 
this arrangement, but for slow speeds and consequent low 
frequency it has much to recommend it. Multiphase cur- 
rents can also easily be obtained from it by an adaptation of 
contacts and connections which need not be further de- 
scribed. Lieut. Patten does not profess to have found any 
special use for these low frequency currents, except, curiously 
enough, a physiological one. He states that, as such currents 
are practically sinusoidal, and the apparatus is devoid of 
self-induction, they are exceedingly pleasant to the sensation. 
From this he argues that they are likely to have considerable 
therapeutic value, apparently forgetting that the therapeutic 
value of electric currents depends but very little on their 
effects upon sensation only. Electrolytic and cataphoric 
effects are manifestly best obtained from direct currents, 
while muscle and nerve stimulation can only be produced by 
more or less sudden changes of potential, to which these 
low frequency sinusoidal currents can scarcely lay claim. 
Indeed, their very pleasantness shows that they do not 
this power. It is not easy, therefore, to see in what 
way currents of this order can have any special therapeutic 
value. We do not say it is impossible, but it hardly seems 
reasonable. There seems too much tendency just now, in 
matters electro-therapeutic, to emulate the Athenians of old, 
and run after “some new thing,” without rhyme or reason. 
The article goes on to show -* the same device may be 
applied to use as a motor for special purposes. ‘The applica- 
tion is ingenious, and, we believe, novel. One advantage 
claimed is the entire absence of sparking. The whole scheme 
is entirely simple in construction, and opens up a field well 
worth further investigation, in which the varying insulating 
properties of different fluids would probably play no incon- 
siderable part. 
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THE TESLA OSCILLATOR. 


Tus apparatus, exhibited by Tesla at the World’s Fair, 
Chicago, attracted some attention. From a descrip- 
tion in the Electrical Engineer, of New York, we take a 
sectional view, fig. 1, of the apparatus, and our readers 
may gather some notion of its construction from that 
and the description. 


Fia. 1. 


Just what this apparatus accomplishes is not made clear ; 
no figures are given upon which one could calculate. It 
seems to be a kind of alternator designed to give very high 
frequency by imparting a rapid to and fro motion to two pairs 
of coils in a very strong magnetic field. The greatest 
frequency thus obtained is not stated, so that we are unable 
to compare it with rotary alternators; in that respect it 
would be interesting to compare it with Prof. Ewing’s 
oscillator or alternator for high frequency, consisting of a 
Parsons steam turbine and a multipolar alternator. 

In the sectional view a piston, P, is seen fitted into the 
hollow of a cylinder, c, which is provided with channel posts, 
0, 0, and 1, extending all round the inside surface. In this 
particular apparatus there are two channels, 0, 0, for the 
outlet of the steam or air used to drive the piston to and fro; 
I, being the inlet for the air or steam. The piston, P, is 
provided with two slots, s, s’, at a carefully determined 
distance, one from the other. The tubes, T, T, which are 
screwed into the holes drilled into the piston, establish 
communication between the slots, s, 8’, and chambers on each 
side of the piston, each of these chambers connecting with 
the slot which is remote from it. The piston, P, is screwed 
tightly on a shaft, a, which through fitting boxes at 
the end of the cylinder, c. The boxes project to a carefully 
determined distance into the hollow of the cylinder, c, thus 
determining the length of the stroke. Surrounding the 
whole is a jacket, J, to deaden the sound produced by the 
action of the oscillator. 

A magnetic frame, M, M, is fastened so as to closel 
surround the oscillator and is provided with energising coi 
which establish two strong magnetic fields on opposite sides. 
The magnetic frame is made up of thin sheet iron. In the 
intensely concentrated field thus produced, there are arranged 
two pairs of coils, H, H, supported in metallic frames which 
are screwed on the shaft, a, of the piston and have additional 
bearings in the boxes, B, B, on each side. The whole is 
mounted on a metallic base resting on two wooden blocks. 

The operation of the device is as follows: The working 
fluid being admitted through an inlet pipe to the slot, 1, and 
the piston being supposed to be in the position indicated, it 
is sufficient, though not necessary, to give a gentle tap on 
one of the shaft ends protruding from the boxes, B. 
Assuming that the motion imparted be such as to move the 
piston. to the left (when looking at the diagram), then the air 
rushes through the slot, s’, and tube, T, into the chamber to 
the left. The pressure now drives the piston towards the 
Tight and, owing to its inertia, it overshoots the position of 
equilibrium-and ‘allows the air to rush through the slot, s, 


and tube, T, into the chamber to the right, while the commu- 
nication to the left hand chamber is cut off, the air of the 
latter chamber escaping through the outlet, 0, on the left. 
On the return stroke a similar operation takes place on the 
right hand side. The oscillation is maintained continuously 
and the apparatus performs vibrations from a scarcely 
rceptible quiver amounting to no more than ;';th of an 
inch, to vibrations of a little over {ths of an inch, according 
to the air pressure and load. It is, indeed, interesting to see 
how an incandescent lamp is ke : burning . with the 
a “tage showing a scarcely perceptible quiver. 
he piston the enclosed air in the 
cylinder so that even at high velocities it is stopped and 
reversed without shock. As an apparatus for experimental 
research on high frequency alternating currents this alter- 
nator or oscillator may have the advantages claimed for it, 
but it does not possess any recommendations as a practical 
alternator. 

_As to the novelty of the air or steam oscillator for 
producing the rapid to and fro motions there is none; a 
common stone-cutting or engraving tool has long been in use 
in which this very same idea has been worked out in a 
thoroughly efficient manner, a piston and cylinder working 
a small chisel to and fro at a speed of 20,000 per minute by 
means of compressed air. 


THE IMPEDANCE OF MUTUALLY INDUC- 
TIVE CIRCUITS CONTAINING CAPACITIES. 
By E. C. RIMINGTON. 


, (Concluded from page 666.) 
_ It will be more easily understood if we draw the E.M.F. 


diagram for this case, as in fig. 1. Since pt wk is neg- 
1 


H! 


Fia. 6. 
ative, we must draw 0 B= (0 L— on)” ‘downwards and 
| 
at right angles to 0 a, which equals c, r,, as before,’ 
Now, or = pmo, x ani is of oppo- 
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site sign to 0 B, it must, therefore, be drawn upwards. (In 
practice, when working out the apparent impedance, it is un- 

to find F or draw F G, but it is done here to make 
the principle of construction clear.) 


Produce 0 ¥ to B!, making 0B! = 0 B. 


N 
tond =! and is positive, since supposed 
PR: 
less than p N. 
> 
Hence 6 = tan~' and o p must be drawn, 


this angle with o Drop the perpendiculars, p 
and F G. 


1 
Then 0G = Grand Fa = — 
PKs 
Now, Bip=rex 28, 
OF 
, Take H in B' D or B! p produced such that pn! H = 
x 


Then H = FG x 0 xa 
OF 
1 
pu-— 
= C2 x PR 
PK 
p we 
(px — 1) (pn — 1) 
Kg Kg 


= PM Cy, 


and this is the E.M.F. developed in the primary, due to the 
induction of the secondary. The arrows show the direction 
of the vectors, reckoning from 0 as origin. 

We have then to find the resultant of s' H, the E.M.F. in 
primary due to secondary, and 0 8, the E.M.F. in primary 
due to self-induction. This can be done in two ways : either 
draw B H!!, parallel and equal to and join 0 H"; 
or (and this is practically the quicker manner, unless a 
parallel rule be handy), produce to making 
= B! H, join and produce to making n!! = 
oH'. Then 0 H" represents the E.M.F. in primary due to 
induction, and, consequently, H'! a the impressed P D or EF, 
necessary to produce current (, in it, since C, 7; is the re- 
sultant of the two vectors, 0 H! and H™ a. 

As before, if 0 A is made equal to r,, ando BtopL — 


oe A B represents I, to scale, and a Hu"! 1 to scale. 
In practice a quicker way of drawing is shown in fig. 7. 


1 
D -—— 
raw p 
0 D is drawn, making an angle @ with 0 B as shown, where 
pr— 
= ten*__ 
To 


The perpendicular, 8 p, dropped in 0 D, and Pp B produced 
to H, so that BH = BD x a, Then aH is the impedance 
required or I. 


We have now to consider the last case, when p L — = . 
1 
and pn — oe are both negative. The first part will be 
2 
T2 
is negative, hence 0 D must be drawn, making an angle @ 
with 0 B', but on the reverse side to what it was in fig. 6. 
Drop the perpendicular, p, and take H, so that = 
BD X 
Now B' H = p M ©, and is positive, and F = ¢, (pL — 
zx) and is negative, so that the vector, # B', is oppositely 
2 
directed to the vector F G, as shown by the arrows. The 
resultant E.M.F. in the primary is the vector sum of # B! 


the same as the third case, but 6 = tan 


and 0 B, and is to be obtained by joining 0 and producing 
to H!, so that oH! = on. Then, as before, H' A represents 
the impressed P.D. on the primary, since ¢; 7, or 0 A is the 
vector sum of 0 H' and H' a. For the impedance diagram 
we can simplify by drawing it as in fig. 9. 


A 


PL~pK, 


Fia. 7. 


In either case, if a be greater than unity, 1 must be taken 
in B PD or B' D produced. 

Reviewing the impedance diagrams (figs. 2, 4, 7, and 9), 
for the four cases, we see in the first, 0 & is upwards and @ is 
positive and is set off behind o 8, and 1 is taken on B DP, or 
BD produced. In the second, @ is negative and is set off 
ahead of 0 B, and H is taken on Pp & produced. In the third, 
4 is positive and is set off behind 0 8 which is now down- 
wards, and 1 is taken on p B produced. In the fourth, 6 is 


negative and is set off behind 0 & which is downwards, and 
H is taken on & D, or B D produced. 
H 
D 
F 
G 
\ 


Fia. 8. 


In all the above cases the angle of lag of the secondary 
current behind the primary is = + 6, and lies, of course, 
between 90° and 180° when @ is positive, that is as long as 
p N is greater than = but it lies between 0° and 90° 


— 
nu- 
the 
eft. 
the 
asly 
1 
an 
ling 
see 
the 
the 
and 
ntal 
r it, | 
‘ical ' 
for = 
a 
use 
na 
cing 
by B 
H 
neg- 
q 
A | 
| 
E, Pty 
B 
| 
| 
| 


3 


[DEecEMBER 29, 1398. 


692 THE ELECTRICAL REVIEW. 
when @ is negative or p N is less than =" When p N 
2 
equals 1 or p= 1 the angle of lag equals 90°.* 
Ky VN Ky 
A r, 


Fia. 9. 


It may be of interest to note that vane Se is the fre- 
2m V 

quency with which disturbances in the secondary circuit 
naturally oscillate, provided its resistance is small compared 


with 2 a/ _N_ which will in general be the case, or in other 
Ky 
words when p = V7 1 _ the secondary circuit is in resonance 
NK 
with the effect of the primary on it. , 

The same remark applies to any inductance in series with 
capacity, viz., the frequency at which the capacity 
annuls the inductance, leaving the impedance a mini- 
mum and equal to the ohmic resistance, is the natural 
frequency of the circuit (if its resistance were negligible 

L 
compared to 2 a/ and the current is, of 
course, a maximum and equal to the P.D. divided by the 
resistance. 

Having found the apparent impedance of any primary 
circuit, it may be useful to here give the formule necessary 
for finding the secondary current. - 

Let 1, be the impedance of the secondary and equal to 
a/ rt + (this can be found graphically if 

desired as in fig, 10). 


Nowc, = = where E is the impressed primary P.D. The 


E.M.F. acting in the sccondary equals p M ©,, and the 


I 
The above are maximum values for the currents and the 
P.D., but if the virtual value (or square root of the mean 


.* In this particular case to obtain the diagram we must proceed 
slightly differently, as in the ordinary way B H becomes indeterminate, 
since F G and B D equal zero and a = ». Consider fig. 1. As 


py diminishes, and diminish, and the angles a ¥ 0 and 
D B O approach 90°, and become equal to 90° when p N - equals 


zero. Moreover, will equal oF, oro represents C, Now, B H 

is set off along B D and is to equal p M Cs, which is finite; we must 

then draw B H at right angles to oB (to the right), and make it equal 


tooF x P* (since oF = ©, 72), ortoos x 
Te ra ( =) 

pK 


Then, joining a this line will equal 


» Since 


or=os 


In the impedance diagrams the same reasoning will apply. 


square) of the P.D. is taken, as would be given by most 
measuring instruments, the values of the currents will be the 
virtual ones, since the virtual value equals the maximum 
value divided by ¥ 2.. 

Again, the power expended in the secondary, or 

I 


_ (PME\?, /pMR\? 
where E is the virtual P.D. 
The power impressed on the primary, or P,; = E (, COs @, 


le 
lo 
z 
Fia. 10. 


where ¢ denotes the angle 0 A H in figs. 2, 4, 5, 7 and 9, or 

= CO3 ¢. 

¢ can be easily measured on the diagram, and is, of course, 
the phase angle between the primary current and the im- 
pressed P.D., whose virtual value is E. 

The power spent in heating the wire on the primary, or 

2 

PR, = 0% 7, = = r,, and obviously P; = Py + Py 


2 2 2 
or . (PME\’, 
or pwr, + 1,1? 
I I,? 


this enables cos 9 to be calculated if required, but it is much 
easier to measure the angle from the diagram with a protractor, 
and look out the cosine in a table, or to obtain the cosine 
graphically thus: Take fig. 1 forexample. From a mark off 
A Pon A Hsome distance, say 2 inches. Drop a perpendicular 
P N on to A O, then A N in inches divided by 2, equals cos ¢ 
with quite sufficient accuracy for the purpose. 

The above would not be correct if there were losses by 
hysteresis and eddy currents, and the effect of the former 
would be equivalent to increasing the resistance of the 
secondary by an amount r,, so that c,? r, should equal the 
age wasted by hysteresis, the effect of eddy currents would 

like having another closed secondary, and this would 
re-act on the primary altering its impedance. These effects 
have not, however, yet been properly taken into account, even 
by methods much more pretentious than the above. 


CANAL BOATS DRIVEN BY ELECTRICITY. 


THE mighty intellects engaged in harnessing the gigantic 
forces of verona | in America have at last found a problem 
commensurate with their skill. How to drive a canal boat 
by electricity has been one of those problems far beyond the 
ge of ordinary electrical engineers; it has remained to 

solved by the great minds engaged on “ propulsion” in 
America. 

The first difficulties that were experienced in “ material- 
ising” the great scheme were on a scale of magnitude, only 
to be expected in such a stupendous undertaking. The men 
engaged on the construction of the trolley wire at the close of 
the very first day were overtaken by darkness and were 
compelled to suspend operations for the night. On the 
morrow it was discovered that the intricate measurements 
made to fix the wires at a proper height had been blundered, 
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and, during the night, some boat had fouled the wires, the 
canal boatmen had cut them in three different places to clear 
their boats, and, in consequence of these miscalculations and 
tremendous disasters, progress was delayed for nearly one 
whole day. It was also discovered that handling the scows 
was a great difficulty in a stiff wind. Despite all this the 
trolley wires were at last strung up and thus was one part of 
the great engineering work accomplished, and pronounced 
to be superb as a piece of construction. Meanwhile, a boat 
had to be got ready; there could be no propulsion without a 
boat. An old steam canal boat was procured with a propeller 
of the antiquated dish-pan type; why the propeller, which is 
a most important part of the outfit, should be of the dish-pan 
type is not reported. The most important alteration made 
on this old canal boat seems to have been to paint on a new 
name on the stern and on the port and starboard bows 
Frank W. Hawley writ large, this being satisfactorily accom- 
plished without accidents worth recording, the engineers 
took out the old engine and boiler, and with the great skill 
so conspicuously displayed throughout, actually succeeded in 
connecting a 25 horse-power electric motor to the dish-pan 
propeller shaft. It is said that the canal boat looked after 
all this transmogrification quite like a street car on the water. 
All was now ready for a trial trip. 

In the teeth of a stiff gale and in the presence of an 
admiring crowd, this first electric “propulsion” of a canal 
boat was inaugurated, the anchor was weighed, and the 
voyage commenced with a hold full of sand and the deck 
black with people; the curves, the locks, the bridges, and all 
the other very dangerous obstacles common to canal navigation, 
were successfully and safely passed to the intense satisfaction 
of the eminent electricians and engineers engaged on this 
colossal engineering enterprise, and canal boat propulsion was 
for the first time in the history of the world an accomplished 
fact. 

Then the official trial took place, Governor Flower started 
the boat off with his own hands, and on reaching Lock 65 
the Governor made a happy little speech. The total cost of 
this great work reached the magnificent amount of £1,000, 
of which the State will pay one-third, and there was a “ State 
electrician” on board during this never-to-be-forgotten 
voyage, whose sole duty was to read the instruments and 
count the revolutions of the dish-pan propeller. 

Everybody who is anybody in America was present at this 
auspicious event, Nikola ‘Tesla, George Westinghouse, a 
Bishop of Rochester, two State engineers, and a crowd of 
other world-wide known celebrities, not to mention a repre- 
sentative of the gas company. 

Of the practical results of this great experiment, it is 
perhaps too early to > one is lost in contemplation of the 
mighty results as yet but dimly perceived ; so many possibi- 
lities arise that one might fairly exclaim: “ We cannot see 
the forest for the trees.” 

The engineers who have carried this great scheme to this 
stage, now predict confidently that apparatus can now be 
provided for canal boat propulsion by electricity. 

The Electrical Engineer, of New York, devotes 54 columns 
and four large illustrations dealing with this experiment in 
their No. 290, November 22. 

The first illustration is entitled “The Electrical Canal 
Boat,” showing her fine lines at the stem, and a telegraph 
pole on the bank laying over at a graceful angle. Illustra- 
tion No. 2 shows the exquisite lines of the stern of this 
famous boat, with the dish-pan propeller partly out of the 
water. No. 3 shows a group of men with their hands 
in their pockets, on the deck of the boat; two hair lines 
representing trolley poles are inclined over their heads. 
No. 4 shows the vessel passing a dangerous point in the 
— with the captain on the bridge and the crew all on 

eck. 

The experiments were made on the Erie Canal. It is anti- 
cipated that power will be got from Niagara Falls for 
working the canal boats by electricity if the scheme is ever 


adopted. 


Lynton and Lynmouth Electric Lighting.—Consider- 
able alterations are intended to be made at the electric light 
station. The room containing the machinery is to be much 
enlarged for the purpose of accommodating additional plant. 


ELECTRIC LIGHTING AT CHATSWORTH. 


THE installation at Chatsworth, to which we have previously 
referred in these columns, is especially interesting, as showing 
the wonderful extent to which natural forces, particularly 
water-power, can be utilised for the generation of power and 
electricity. 

The illustrations given show the arrangement of the 
generating plant which has recently been put down 
by Mr. Bernard Drake, of Drake & Gorham, 66, Victoria 
Street, for the supply of some 850 lamps in the private 
rooms, corridors and chapel. It has been Mr. Drake’s 
object to reduce the whole arrangement to one of absolute 
simplicity, as he attributes his success in the large number of 
country house installations which he has laid down to the 
elimination of any complicated apparatus which is likely to 
become deranged. It is always more easy to upset a com- 
plicated apparatus than a simple one, and it will be seen that 
at Chatsworth the whole of the lighting requirements 
of a large country house have been met, and the plant 
isso simple that no skilled labour is required in its manipu- 


lation. 

At a level of some 400 feet above Chatsworth House 
there exists a lake of some 9 acres in extent, to which a 
15 inch pipe was laid some years ago for the purpose of sup- 
plying water to fountains near the house. Mr. Drake found 
that by tapping this pipe he could obtain 150 H.P., or 
sufficient for all the lighting required. Upon examination, 
the pipe was found to be in good preservation ; it was merely 
necessary to insert valves at a convenient point for the supply 
of turbines. The turbines selected were those of the Vortex 
type, by Messrs. Gilkes, of Kendal, the two largest turbines 
being of 50 H.P. each, and the smaller 25 H.P. The speed of 
the turbines were arranged to run at 1,000 revolutions, so that 
the dynamo could be coupled direct on the same bed-plate. 
The turbine house has been excavated entirely out of the 
solid ground, and being surrounded by shrubs, it is entirely 
out of view from every side. 

The dynamo machines, by Messrs. Siemens Brothers 
and ©o., are coupled direct to the turbines, forming 
a very neat and compact arrangement, which is not 
likely to become deranged. Adjoining the turbine house 
is the accumulator room, containing 60 accumulator cells 
for supplying the requirements of the house when the 
turbine is not at work. These cells are charged from a 
separate machine during the hours of lighting, so as to 
reduce the item of labour toa minimum. ‘The whole plant 
runs so noiselessly that at the distance of a few feet from the 
turbine house it is impossible to tell whether it is ranning or 
not. In addition to the pipe which carries away the water 
from the turbines, a large safety opening has been arranged 
to guard against any accidental flooding of the turbine 
house. The current is conveyed underground by massive 
conductors to a point in the centre of the building, from 
which the whole distribution to the different rooms is effected, 
every circuit being carefully labelled so that it can be con- 
trolled at will. There are also switches placed throughout 
the building in convenient places, so as to take full advan- 
tage of the ease with which electric light can be lit or 
extinguished. The whole of the current is generated at a 
pressure that is absolutely innocuous under any condition, and 
the arrangement has been simplified to such an extent that 
the installation is left in the hands of one of the men on the 
estate. In the general arrangement of the lighting, Mr. 
Drake’s object has been to utilise all the handsome old 
fittings, for which purpose a special imitation electric candle 
has been introduced, so nearly resembling wax in colour 
and texture, that it is impossible to distinguish the two when 
placed side by side. Where fittings have been added the 
style of each room has been carefully studied, so that 
they harmonise with the architectural requirements ; the 
metal work being entrusted to Messrs. Hart, Son & Peard. 
In many of the rooms, such as the Oak room, where metal 
work would have been ont of place, the lamps have been 
skilfully embedded in oak carving worked in to the original 

nels, by which arrangement the lamps are almost invisible 
in the daytime. 
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To avoid the complications due to the supply of current 
from a dynamo which is charging the accumulators owing 
to the rise of E.M.F. according to their state of charge, the 
switchboard has been arranged so that the small machine 
can be employed for charging the accumulators while the 
house cireuit is run direct from the larger machines, which 
are connected either singly or in parallel, as required. The 
arrangement also provides for the small machine and the 
accumulators being worked together in case of emergency 
for the supply of the house. 

Precautions are taken in the switchboard to prevent any 

accident due to the switches being moved in the wrong 
order. 
Owing to the high fall available, special precautions had 
to be taken to prevent any sudden stoppage of the water, 
which would produce a jar on the pipes. A previous attempt 
to provide a valve at the lower end of the pipe, so as to 
avoid having to climb the mountain whenever the foun- 
tains were required, has entirely failed from this cause. To 
meet this, a 3-inch by-pass is provided for every valve, so 
that after the main valve has been closed, the by-pass can be 
manipulated ; this expedient has been found to be thoroughly 
successful. 

The current is conveyed to the house by means of armoured 
cables more than 4 an inch in sectional area. 

This cable leads to the main distributing switchboard in 
the centre of the building, as we have previously mentioned, a 
pilot wire being brought back from this point to the dynamo 
room to enable the engineer to keep the voltage constant at 
point of distribution. The voltage at the house is main- 
tained at 105, and the whole of the wiring is on the parallel 
system. 

The accumulators are of the “D.P.” type, capable of dis- 
charging at 120 ampéres for four hours. 


THE THEORY OF THE READING CON- 
DENSER IN AUTOMATIC TELEGRAPHY. 


By J. E. TAYLOR, 


A COMPLETE non-mathematical explanation of the increase 
in speed of automatic working when a shunted condenser is 
placed in series with the receiver, still remains to be 
published. The following may perhaps be a satisfactory 
explanation. 

The present method of automatic working at high speed 
with the aid of a reading or compensating condenser is, in 
some respects, similar to, but an improvement on the older 
one in which a resistance was automatically brought into the 
circuit immediately after the commencement of each signal. 
The value of this arrangement is apparent when we con- 
sider the unequal duration of the currents producing the 
signals of the Morse code, and if all the currents were of 
uniform duration the system would have no advantages 
whatever as far as speed of working is concerned. A useful 
analogy has been drawn between the setting in motion of a 
heavy body to the progress of which some resistance is 
offered, a constant motive force being applied, and the mag- 
netisation of an electro-magnet. In the same way that a 
large motive force will more quickly give the body a certain 
8 which is within the range of another smaller force, 
than that smaller force itself would do ; soa high E.M.F. will 
produce a certain amount of magnetic induction through the 
core of an electro-magnet, which is within the range of that 
producible by another smaller E.M.¥'., more quickly than that 
smaller E.M.F. would under the same conditions. The 
moral of this is, of course, that a high E.M.F. should be used 
if high speeds of working are aimed at. But, unless means 
be adopted to prevent it, the use of a high E.M.F. will pro- 
duce a great deal too much magnetic induction in the electro- 
magnet of the receiver during a prolonged current and thus 
polarise the iron so that the succeeding reverse current of 
short duration has perhaps no more effect than to destroy 
some of this polarisation. There are, in fact, two effects 
antagonistic to high speed working which require to be 
overcome. These are: Firstly, polarisation of the iron ; 


and secondly, slow rise of magnetic induction in the iron. 
The first is overcome by preventing the current strength 
rising to too great a value ; the second which is caused by 
the back E.M.F. of self-induction opposing every reversal of 
the direction of the current, is overcome by the application 
of a high E.M.F. as previously explained in the analogy of a 
heavy body being set in motion. So far, then, the old 
method of introducing a resistance immediately after the 
commencement of a current fulfils these conditions. The 
condenser method is, however, more effective, inasmuch 
as in addition to doing the work of the inserted resistance it 
also increases the E.M.F. just when a high E.M.F. is 
required, 

In the figure, i is the electro-magnet of the receiver, and 
K, the condenser shunted by a resistance, r, When the 


condenser is not charged it acts as a short circuit across the 
resistance, 7, and as it is charged it is equivalent to a corres- 
ponding rise in its resistance considered as a shunt across 7, 
until when charged up to the potential difference at the 
terminals of r its resistance has risen to infinity. Thus the 
resistance, 7, is brought automatically into the circuit soon 
afterthe commencement of eachcurrent. During discharge the 
condenser acts not only as a short-circuit but as an additional 
battery joined in series with the other, for as soon as the send- 
ing battery is reversed, its a end is put in connection 
with the negatively charged side of the condenser and its 
negative end with the positively charged side through the line 
or earth as the case may be. In this way the reversal of the 
magnetic induction in the iron is quickly effected, and at 
the same time, by giving suitable values to the capacity of 
the condenser and to the resistance, r, the current is kept 
below a certain limit. It would also appear that for a given 
coefficient of self-induction in the receiver coils, there is a 
certain capacity which should be given to the condenser to 
obtain the best results. If it were too large it would defeat 
its own ends by prolonging the short-circuit of 7, and thus 
polarising the electro-magnet, and it should, therefore, be as 
small as is consistent with its function. On the other hand, 
we can go on increasing the resistance, r, as we increase the 
battery power to any extent necessary for the production of 
good signals, but it should also be borne in mind that on 
lines of much electrostatic capacity the line retardation is 
increased by increasing either of these factors. 

It is commonly said that the charge and discharge of the 
condenser overcomes or neutralises the back E M.F. and 
extra current of the receiver coils. This is, however, mis- 
leading, as the charge only aids the rising of the current, 
although consequent upon this more rapid rise there isa 
greater back E.M.F., whilst the loss of magnetism in the 
coils, consequent upon a reversal, is so rapid that the extra 
current’s E.M.F. probably overcomes the working E.M.F. 
for a small space of time, and it is this time only that is 
shortened by increasing the working E.M.F. 


THE VARIATION IN ECONOMY OF THE 
STEAM ENGINE DUE TO VARIATION 


IN LOAD. 


Mr. R.C. Carrenter discusses this question in a paper read 
at the tenth general meeting of the American Institute 
of Electrical Engineers, and endeayours to find a formula 
which shall express the economy for different loading as 
found by actual tests. He starts ftom the proposition that 
the steam consumption of an engine is made up of two parts, 
one being that due to the work of the perfect engine, the 
other, that due to the wastes, 

Of course in the perfect engine there is no waste, and the 
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consumption will vary with the work done, whilst the wastes 
must always bear a larger ratio to the net work in the case 
of an underloaded than of an overloaded engine. 

By a perfect engine he understands the engine working 
on the Carnot or reversible cycle, but it was not found 
altogether satisfactory to use such an engine as a standard. 
The formala for the Carnot cycle, slightly modified however, 
gave a standard of comparison closely agreeing with the 
practical tests, and this was adopted. ‘The efficiency of the 


perfect engine being e = “1, the heat units per hour 
1 


2,545 
é 


Carnot’s cycle the available heat per lb. of steam is, of course, 
the latent heat of the initial steam. Hence the actual steam 


2,545 
Ty 
the latent heat of a lb. of steam. 
But the standard engine does not work on Carnot’s cycle ; 
it rejects steam at a point where the latent heat has a larger 
value than it has for the initial steam. Hence the steam 


2,545 


Ty 


where / is the total heat and g is the heat of the liquid in 
the exhaust steam, the expression / — g being, in fact, the 
really available latent heat as between T, and T,. A table 
is given purporting to be calculated from this latter formula, 
and giving the steam and heat consumption for steam pressures 
up to 200 lbs. absolute and back pressures of 2 lbs., 5 lbs. 
and 14°7 lbs., but unless we are mistaken the figures given 
are for the Carnot engine, not for the standard engine. 

Now Thurston considers that the wastes of an engine vary 
withthe square root of theexpansion ratio. Cotterill finds them 
to vary with a logarithmic function of this ratio, and for four 
expansions the two propositions are practically alike. Mr. 
Carpenter deduces two formule, siraple in application, A for 
underloaded, and 8 for overloaded engines, and his results 
are all expressed in terms of I.H.P. By a properly loaded 
engine is understood one working at most economical load. 

What the most economical load may be is not stated, but 
it is given as m = I.H.P. for best results. 


per horse-power for the perfect engine will be , and in 


consumption will be — where k& is the value of 


consumption of the standard engine will be 


Then « = steam consumption per hour for m horse-power. 
p = standard engine consumption. 
b = w — p or the least waste. 
n = any other horse-power more or less than m. 


Then when » is less than m, the case of underloading, the 
steam per I.H.P. per hour 


(4) 


Where vis greater tlian m, the case for overloading, the above 
two formule are repeated, except that m and n are trans- 
posed in every case where they occur. 


A table is added giving the value of z = ~ or — for 


values from 1 to 10 with the hyp. log., and the value of the 
logarithmic expression of formula B. 

The application of the formule is shown in many cases 
of actual tests of different varieties of engines, and the actual 
results agree very closely with the two formule. Wesuppose 
that the best rate of work in the actual tests was ascertained 
by observations at several different rates, but how is m to be 
fixed for any hypothetical engine ? 

_In the case of a Parsons steam turbine, formula a prac- 
tically agreed with the actual water consumption per electrical 
horse-power, which Mr. Carpenter thinks will be equivalent 
to the indicated horse-power, there being so little friction in 
the turbine. Generally he would use formula a as being 
simpler, and he deduces the general ratio of waste to the 
consumption of a perfect engine, as from 0°5 to 0°8, except 


in extreme cases, being generally lower for non-condensing 
engines than for those of condensing type. Such ratios are 
tabulated for a number of types as a guide. 

Though so much of the gain noted in compound engines ig 
due to the higher pressures, the author does not consider 
that simple engines would show equally good results, and is 
confident that the number of cylinders must be increased 
for higher pressures if the various wastes are not to increase 
unduly as compared with the usefully applied steam. The 
value of m he thinks may be the maker’s rated horse-power, 
and giving to 6 the value which is now tabulated and varies 
from 23°1 for small high pressure throttling engines to 5°85 
for good triple-expansion condensing engines, he would use 
the formula, 


where z is the ratio (always greater than unity) of m and n, 

The formula would indicate that, of any variation from 
standard loading, an addition is preferable to a reduction, 
and in cases of a variable load the engine should not be 
larger than sufficient to carry on work over the peaks of a 
load diagram. He is fully satisfied that for variable loads 
the best results will be found with the most economical type 
of engine ; this he considers shown by actual tests. 

The only claim for consideration of his formula, which he 
makes is that it gives results in agreement with general 
practice, and therefore shows the formula to be applicable to 
everyday practice. 

As showing the difference due to excellence of construction, 
he has made a test of a Corliss triple expansion pumping 
engine between the limits of 136 lbs. initial and 2 lbs. 
exhaust pressure where the actual water rate was only 
11°79 lbs., for which case the Standard engine would ask 
for 8 lbs., showing a waste ratio only ‘47, a lower 
result than he tabulates, and probably the best result ever 
attained with an engine of the type. He considers, therefore, 
that for poor or super-excellent construction results may vary 
10 per cent. from what his formula shows. 


Supplementing his paper read before the American Institute 
of Electrical Engineers, Prof. Carpenter has added some 
further information relative to the amount of friction for 
different classes of engine, taking as an axiom that the loss 
due to friction is practically identical for all loads, and, 
therefore, a heavily loaded engine has, celeris paribus, a better 
mechanical economy by reason of the distribution of the 
steam consumption due to friction over a greater number of 
power units. He compares the friction of as many engines 
as he has been able to find recorded, though this number is 
but limited, and he concludes that there is no great difference 
for different classes of engines, but that large engines have a 
less percentage than small ones. 

It appears to vary from 5 to 9 per cent. of the rated load 
in non-condensing engines of 150 H.P. or over, whether 
simple or compound, and from 6 to 12 per cent. in con- 
densing engines of 50 to 150 H.P. The air pump adds 2 
to 3 per cent. upon such engines as have it fitted; as 
distinguished, we may suppose from those using the 
condenser of another engine or fitted with the ejector 
condenser. 

The average friction for engines of 50 to 150 H.P. he 
takes to be 10 per cent. for non-condensing and 13 per cent. for 
condensing up to 150 horse-power, beyond which 7} and 10 
per cent. may be respectively assumed. 

In a test of the engine at Sibley College when run as & 
simple, a compound, and a triple engine with equal boiler 
pressure, in each case of 100 lbs., with 21 inches vacuum :— 
running ~~ condensing only with H.P. cylinder at 62 to 
83 I.H.P., the average friction was 6°8 horse-power. Run- 
ning compound with high and intermediate cylinders at 
from 63 to 91 I.H.P., the friction averaged 8°2 I.H.P., and 
when running triple expansion the friction was 16°9 I.H.P. 
for powers of 63 to 131 I.H.P. Subsequent tests proved the 
economical loading in each case to be 62°4, 85, and 145 to 
150 I.H.P. respectively, and the friction percentages on this 
basis work out at 10°8 per cent., 9°65 per cent., and 11°2 

per cent., the excessive friction of the large cylinder being 
attributed to the comparatively few times this engine has 
been run in triple expansion. 
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A table is given, worked out from the percentage of 
friction, and previous figures which shows that per delivered 
horse-power—i.e., brake horse-power—the work of an engine 
may be raised fifty per cent. without very material increase 
of the water consumption per useful or Bice horse-power. 
This emphasises the importance of not providing engines too 
large for their duty, as is often done, as though the I.H.P. 
was the sole basis of water measurement instead of the brake 
horse-power. 


ROPE POWER TRANSMISSION. 


In writing on this subject in Cassier’s Magazine, Mr. J. M. 
Dodge gives some particulars of rope driving as practised in 
America. Direct and simple as are many American methods, 
we do not think there is much of either quality in the so- 
called American system of using one long endless rope in 
combination with a tension pulley, and, of course, a cross- 
over. Manila rope seems to find favour in America, solely, 
we should imagine, because of its small first cost, for it fails 
in many other respects as compared with cotton. _ Exposed 
as ropes are to continuous bending over the sheaves, it is 
impossible that the rough surfaces of the large and uneven 
fibres of a Manila rope can be lubricated in a manner to 
render them durable. Surely the long experience in Euro 
of cotton ropes might be allowed a little more weight by the 
Americans, especially as America is a producer of a class of 
cotton well suited for spinning into rope yarns. 

Cotton is not merely suitable for ropes from the fact that 
each strand of the rope is made from a large number of hard 
spun fine threads, and so there is little vacant space in the 
rope, but also because it forms a flexible rope which will not 
absorb much power in bending or in bedding to the grooves. 
Cotton has also a better grip on a cast-iron groove than 
manila. 

It is a mistake to conclude that the English practice of 
using cotton ropes is entirely due to the desire of the Lan- 
cashire power users to employ a material made from their 
own yarns. The first main driving by ropes was carried out in 
Dundee, and naturally with hemp or flax ropes—the local pro- 
duct. The system was rapidly taken up in Lancashire, but 
with ropes of cotton ; and cotton was used simply because it 
always had been used in Lancashire for machine driving, the 
custom being to drive the individual spinning spindles, which 
revolved at speeds of 10,000 revolutions per minute, with 
little cotton bands about ;',th inch diameter. The rollers of 
carding engine were driven by cords of 3ths inch diameter, 
while the long tin rollers, which were the drivers of the little 
spindle bands, were driven by cords, or small ropes, termed 
rim bands, having a diameter about 3ths of an inch. The 
rims, or sheaves, had conical grooves like main driving rims, 
and main driving was therefore but an advance in dimensions 
upon methods of many years standing. Bands, ie., the 
little cords of circular section above described, were employed 
by Hargreaves, the inventor of the spinning frame. Ark- 
wright, who invented the “ throstle,” used flat tapes to secure 
a better grip, because, by his system, the spindle always 
worked against what was in effect a friction brake, and the 
spindles could not be so well driven by bands, though these 
in later years did again come into use. The band, however, 
has always been used on the “mule” spindle. 

In a cotton rope of 2 inches diameter, there will be 
80,000 threads of No. 32 twist, the number 32 indicating 
that 32 hanks of thread will weigh one pound ; a hank is 
840 yards. Ina thread of 32s twist, there are, according 
to Bowman, 144 fibres of American cotton and a wrapping 
of 80 threads, giving the strength of 160 threads, should 
have a tensile strength of 50 — which is about one-fifth 
the strength of the natural fibre. The breaking strength of 
& 2-inch rope would appear therefore to be 25,000 pounds, if 
based on the ratio of the 160 threads of the tested sample to 
the 80,000 threads in the rope. This is probably far in 
excess of the strength of the whole rope, which has less 
resistance than the sum of the resistances of its individual 
threads, as have these less than the strength of their constitu- 
ent natural fibres. 

Reverting to Mr. Dodge, however, we note he does not 
approve of wire ropes for driving purposes. Now we have 


found wire ropes, though made up of a few coarse wires only, 
to work satisfactorily for years, and we should think it very 
probable that the ropes used in America for elevator work 
would prove good driving ropes under suitable conditions. 

The advantages claimed by Mr. Dodge for the tension 
carriage, viz., to take up slack and allow for variations due 
to weather, are not borne out in practice. After once being 
taken up, ropes run for long periods, aud slackness on the idle 
side seems to count for little in practice. Those who ask fora 
certain proportion of slack side tension overlook a very impor- 
tant practical fact. The increase of grip due to wedge grooves 
adds largely to the capacity of a rope, but there is a longitudinal 
wedge action which is usually overlooked. The rope on its 
driving sides sinks more deeply into the grooves than on the 
slack sides. Any attempt to slip would thus imply the pulling 
of the rope into a long wedge groove, whose length is the half 
circumference of the driven pulley. Slack side tension may 
be practically overlooked, a fairly cambered catenary only 
being sought for. New ropes are, of course, to be put on 
very tight. This is effected by lashing them to the rim and 
turning the flywheel of engine itself. The bearings of 
the driven shafts should be double, no driven pulley being 
on an overhanging shaft, and the bearings should have a 
length of five diameters. 

Mr. Dodge refers to the lubrication of Manila ropes. 
Now a wire rope can be lubricated, but no amount of lubri- 
cation will prevent fish-hooks from interlocking, and in a 
sense lubrication can only beneficially affect a Manila rope 
by rendering it less brittle. Cotton ropes are treated with 
certain compounds to prevent them from fluffing, and to 
give them grip and smoothness. Plumbago and tallow has 
been used, and on smaller ropes, like mule bands, plumbago 
and treacle have been used to prevent slip, these bands being 
exposed to sudden stresses in starting their load from rest 
many hundred times daily. 

Where room is an object, ropes of 2 inches diameter will 
give a greater power per foot of space occupied than will 
smaller ropes, but a 2-inch rope is not a very usual size. 
The Lancashire standard is probably 1} for large 1,000 H.P. 
engines. For electrical units of 200 H.P., ropes of 1} inch 
diameter would be very suitable, eight such being sufficient. 
It seems reascnable to suppose that apart from the lesser 
strains imposed by bending on the smaller ropes, a small 
rope secures a larger ratio of the strength of its individual 
threads than does a large rope. Makers of ropes at one 
time were very favourable to the 2-inch rope, and so were 
some of the engine makers, who saw in smaller ropes the dis- 
advantage of a wide pulley. The American system is rather 
in favour of 1 inch and 14 ropes, but these are too small, 
a minimum size for small powers being the 1} inch. For 
500 H.P. the ropes may be 14 inch, and for 1,000 H.P. 
1? inch may beemployed. Where small pulleys must be used 
on the dynamo we are practically compelled to use small ropes 
if we adhere to the rule of having no sheave less than 30 
diameters of the rope, and it is only in such cases that we 
think the American system may be employed, possibly with 
advantage, but for small pulleys, belts still have an advantage 
over ropes, and these should really be discarded for thin 
belts where the conditions indicate such a course. 


W. H. B. 


REVIEWS. 


A Text-Book of Heat. By R. Wauuace Stewart, D.Sc. 
London : W. B. Clive, University Correspondence College 
Press, 13, Booksellers Row, Strand, E.C. 


This work is the second volume of “The Tutorial Physics” 
issued by the University Correspondence College Press. If 
we were asked to recommend a text-book of heat we should 
have little hesitation in naming Dr. Stewart’s compilation, 
not because it has any particular merit of its own but because 
it is a treatise which is quite as good as others which have 
been written. 

Every Doctor of Science must have his text-book or 
text-books, and a publisher to publish it, quite irrespec- 
tive of whether there is any real need for the volume 
or not. There is, doubtless, always a demand for scientific 
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books, simply because they are new, and we have no right to 
condemn anyone who brings out a treatise if it is sound and 
if it sells; but at the same time those who issue them 
can hardly expect much enthusiasm on the part of the 
reviewer who witnesses the piling up of mountains of 
literature, and who finds it every day more desperately hard 
to pick out special novel features in new books which he 
can praise or otherwise, ' 

The inclusion of a number of questions and answers (in 
many cases with the working out given), is an excellent 
feature in the book. , 


The Incandescent Lamp and its Manufacture. By GILBERT 
8. Ram, A.LE.E. London: The Electrician Printing 
“¥ Publishing Company, Salisbury Court, Fleet Street, 


This work-is a very creditable production, and will prove 
of value to students and manufacturers. To those studying 
incandescent lamps with a view to improvement, it is of great 
value to know what has been done by others ; to some extent 
this information is given herein. The book does not profess 
to give all the processes of manufacture, the author wisely 
confining himself to processes with which he is personally 
acquainted ; thus, in treating of materials in preparation for 
forming filaments, he describes the Swan parchment-cotton 
process in detail, and only mentions a few other processes ; 
this is the weakest of the whole book. To the 
selection and preparation of the material the difference 
between one lamp and another is entirely due, and informa- 
tion regarding the treatment of silks and grasses, and their 
preparation would have been of the utmost value ; filaments 
can be made also by depositing carbon from hydro-carbon 
fluids ; this process is not referred to. 

The making of carbon filaments maybe said to be the 
art of incandescent lamp making ; all the rest of it is simple 
mechanical operation, and and these operations 
are minutely and fully described and illustrated in this work. 

Mounting the filaments, flashing, and jointing are 
treated in great detail. Vacuum pumps of the best t 
for factory work are also fully discussed. .The limit of 
100 or 110 volts fixed for incandescent lamps might have 
received more attention ; improvements must go on in the 
direction of a higher pressure, mainly for the purpose of 
saving copper in the mains. The tubular carbons referred to 
by the author he admits take less current and a higher pres- 
sure than solid carbons of same length and diameter. 

It is altogether a very good treatise on the subject, and a 
credit to its author. 


Kalendar fiir Electrotechniker ( Almanac for Electrotechnicists ). 
Compiled by F. Uppznzorn, Principal Editor of the 
Electrotechnische Zeitschrift, of Berlin. Eleventh year, 
1894. With 221 illustrations and two tables. Munich 
and Leipzig : Oldenbourg. 

This very copious and ably compiled volume has experi- 
enced a variety of improvements and extensions. Several 
sections have been re-written. Such are the chapters on 
the sub-division of currents, the examination of iron, the 
measurement of alternating currents, dynamos and trans- 
formers, the construction of glow lamps, the transmission of 
power, and on electro-chemistry. The sections on the con- 
struction of transformers and on electrical railways are 
entirely new. 

The tables of resistances have been re-calculated on the 
basis of the new ohm = 1°063 Siemens units. 

As in most continental almanacs, opposite the days there 
are placed, not events of scientific or general interest, but the 
names of persons, many of whom are probably mythological 
and certainly useless, After these follow the dates of 
prominent discoveries in electricity and its applications. 

In the body of the work we meet first with mathematical 
matter, with logarithms and anti-logarithms of the natural 
numbers carried out to four figures, the trigonometric 
numbers, tables of squares, cubes, square and cube roots, &c., 
of all natural numbers. 

Then follow weights and measures, with the mutual con- 
version of the metric and the English standards. It might 
have been useful to add that the American weights and 
measures are not in all cases identical with those of England. 


In the physical section we have tables of specific gravities 
of solids, liquids, and gases. Acoustics take their place here 
in consequence of the invention of the telephone. In optics 
we find directions for photometry, with the light-units 
recognised in England, France, and Germany. Particular 
attention is given to the photometry of arc lights. 

Under thermotics come tables of specific heats, the com- 
parison of the thermometric scales, tables of melting points, 
and of combining heats. 

Magnetism and electricity are, of course, treated at much 
greater length and lead the way to electro-technics, properly 
so-called. Here we find amidst other useful and appropriate 
matter, compact, but clear and comprehensive, accounts of 
electrical machines, the electric light, electro-chemistry, 
the electric transmission and distribation of power, and 
telegraphy. 

' The work, as a whole, is characterised by accuracy and 
comprehensiveness, so that the reader is forced to admire 
how so much matter has been compressed into so little space, 

The almanac is got up in pocket-book shape and is well 
printed, though the type is of necessity very small and 
requires a very good eye-sight. We must recommend it to 
all of our readers who are acquainted with the German 


language. 


The Principles of Fitting. By a Foreman Pattern 
Maker. London: Whittaker & Co., Paternoster Square. 


This book is a partial re-arrangement of a series of articles 
which appeared in the English Mechanic. It is decidedly a 
useful work, especially to the amateur. For technical classes 
it should prove invaluable, as the whole of the matter is 
thoroughly practical, and, moreover, is written by a man 
who knows what he is writing about. The subject of lathe 
work is not included, though it would be a great advantage 
if afew “wrinkles” with reference to the same could be 
given ; the author could doubtless give the benefit of his 
experience in this direction. 


The Glasgow and West of Scotland Technical College Calen- 
dar for 1893-94, 
This calendar is of the usual description and gives full 
details with reference to the very complete sources of instruc- 
tion which the college affords. 


Engineering, Drawing, and Design. By 8. H. WELLS, 
Principal of, and Head of the Engineering Department in 
the Battersea Polytechnic Institute, &c., &c. Vol. 
Geometry, Practical, Plane and Solid. Vol. IJ.—Machine 

_and Engine Drawing and Design. 

The first part of this work contains an excellent selection 
of problems in plane and solid geometry, including all that 
the engineers’ draughtsman will require in ordinary practice. 
We have geometrical constructions for lines and angles, con- 
struction of triangles and polygons, pee on loci, curves 
for wheel teeth, interpenetration and development of solids 
and isometric projection, sufficient demonstration being given 
in each case to enable the student to understand the rationale 
of the construction. The second part, which will be the 
more interesting to the student of machine design and draw- 
ing, is arranged on an excellent system calculated to impart 
an intelligent grasp of the subject, and not the mere faculty 
of mechanical copying. Each of the more common parts of 
machines are discussed separately ; the principles on which 
their dimensions are determined are treated not merely from 
a high and dry theoretical standpoint, but with a thorough 
appreciation of the modifications that have to be introduced 
to facilitate their production in the factory. Having dis- 
cussed the details, Mr. Wells proceeds to show how to make 
a complete drawing of a complicated machine, taking two 
examples—a high speed vertical steam engine of 35 H.P., 
and a horizontal engine, with a jet condenser, of 25 H.P. 
He shows how to make complete working drawings, discuss- 
ing fully each step in the design ; anyone working through 
this part of the book will be the possessor of a valuable 
set of working drawings, in addition to what knowledge of 
the subject he may have acquired. The book will form 4 
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SPECIAL SUPPLEMENT. ] H 


AsERDEEN.—Corporation. L.T. three-wire system with storage. 


Willans & Robinson engines, Babcock boilers. Underground mains, bare 
copper strip in concrete culvert. 10 10-ampére are lamps used for street 
lighting. Price per unit, 74d. Gas 8s. 8d. Gas coke used for boilers. Arc 
lamps run 4 in series across 220 volts. The station is not yet completed. 
Consulting engineer, Prof. Kennedy. Resident Engineer, Mr. E. T. Ruthorn 
Murray, Corporation Electric Light Station, Aberdeen. 


BATH.—Bath Electric Lighting Company. Thomson- Houston 


machines for street lighting. Brush Company alternators for private supply. 
Babcock boilers, Raworth engines. 84 arcs for street lighting, 22 arcs and 
7,000 8-C.P. incandescent for private lighting; capacity of station, 10,000 
incandescent and 200 arcs. Callender underground mains. 750 lamps added 
during the past year. Station cost £35,000. Coal consumption in 1892 was 
10 Ibs. per unit. 6d. per B.T.U.; gas 2s. 8d. per 1,000 feet. Manager and 
Engineer, Mr. G. F. Metzger, 7, Dorchester Street, Bath. 


BIRMINGHAM —Birmingham Electric Supply Company, Limited. 


L.T. system. Willans engines, Lancashire boilers (1,400 H.P.), and Crompton 
dynamos. Underground mains, feeders consisting of copper strip in culvert, 
on Crompton system ; distributing mains on Callender’s solid system. No street 
lighting; 90 arcs and 9,400 16-C.P. lamps for private lighting. 2,300 16-C.P. 
lamps added during the past 12 months. Capacity of station, 11,500 16-C.P. 
lamps. Price per unit, 8d., with sliding scale; gas 2s. 7d., with sliding scale. 
Engineer, J. C. Vaudrey, 14, Dale End, Birmingham. 


BLACKPOOL.—Corporation. H.T. alternating (2,000 v.) for private 


supply. Series ares for public lighting Fowler engines, Lowrie-Hall 
alternators, Brush arc machines. 3,200 8-C.P. lamps connected, and 101 are 
lamps for street. Price per unit. 6d. Station cost £30,000; mains, £7,000. 
Capacity of station, 12,500 8-C.P. lamps and 165 are lamps of 2,000 C.P. 
Engineer, John Hesketh. 


BOLTON.— Corporation. H.T. alternating with sub-stations. L.T. net- 


work on a three-wire system. 3 Lancashire boilers and 3 engines being put 
down. Underground mains. H.T. concentric vulcanised rubber, iniron pipes ; 
L.T. Siemens triple core armoured cable. Price per unit, from 5}d. to 8d. ; 
gas, 3s.2d. Use of coke breeze contemplated. Estimated outlay, £21,000. 
Station now being built. Engineer, J. H. Rider, Town Hall, Bolton. 


BOURNEMOUTH.—Bournemouth and District Electric Supply Com- 


pany. H.T. alternating current. Mordey-Victoria alternators and Brush 
engines, Babcock boilers. Mains, armoured cables drawn into cast-iron 
pipes. 14,500 8-C.P. incandescent lamps, wired for private supply. 5,512 lamps 
added during past year. Capacity of station, 15,000 8-C.P. lamps. Price per 
unit, 8d.; gas, 3s.6d. Engineer, J. Rance, jun., Observer Chambers, Bourne- 
mouth. 


BRADFORD.—Corporation. Two-wire low tension system with bat- 


teries, 7 Siemens dynamos, Willans engines, and 5 Lanc. boilers. Siemens 
armoured cable (underground). 26,263 8-C.P. lamps connected for private 
lighting, 11,000 lamps added during past year. Station cost £36,884; mains 
£9,587. Price per unit, 5d. for light; power 44d. Price of gas, 23. 3d. 
Revenue per 8 C.P. lamp, 7s. 6d. Extension on three-wire system. Engi- 
neer-in-Chief, Sydney W. Baynes, Town Hall, Bradford. 


BRIDLINGTON.—Municipal Authority. Thomson-Houston arc- 


lighter. Motive power hired from sawmill. 18 arcs of 1,200 C.P. each. 
Lamps run during summer season. No return since last year. Engineer, 
R. Railton Brown. 


BRIGHTON.—Corporation. L.T. two-wire system. Goolden and 


L. Clark and Muirhead dynamos, Willans engines (6). Total I.H.P., 1,360. 6 
Lancashire boilers. Underground armoured cables. 40 arcs used for street 
lighting. 18,000 8-C.P. incandescent for private lighting. 8,000 added during 
past 12 months. Price per unit, 7d., and 34d. after two hours’ daily use. Gas 
2s. 9d. Coal, 20s. per ton. Cost per unit in 1892,3°76d. Revenue per 8 C.P., 
about lls. Engineer, Arthur Wright. 


BRIGHTON.—Brighton and Hove Electric Light Company. H.T. 


system with house transformers (2,000 v.). Fowler engines, 4 Lowrie-Hall 
and 1 Mordey alternators. 17,000 8-C.P. lamps connected, about 1,500 added 
during past year. Price per unit, 7d. in Brighton, and 8d. in Hove. Gas 
2s. 9d. Coal consumption per unit delivered, 13 lbs. Revenue per 8 C.P., 
Ils. to 11s. 6d. Manager, G. W. Spencer Hawes. Engineer, G. J. Philpott. 


BRISTOL.—Corporation. H.T. alternating current system, with low 


tension distributing network. Arc lighting by continuous current. Lance. 
boilers, 8 Willans engines, Siemens dynamos and alternators. Underground 
mains, Siemens concentric cables, triple armoured, single armoured for arcs. 
96 arcs for street ligthing, 14,000 8-C.P. incandescent for private use. 
Capacity of station, 20,000 8-C.P. Price per unit, 6d.; gas, 2s. 10d. Cost of 
station, £70,000; mains, £16,750. Engineer, H. Faraday Proctor, Electric 
Lighting Station, Temple Back, Bristol. 


BUCKINGHAM —Buckingham Electric Light Company. L.T. 


system with accumulators. 20 H.P. by water, 20 H.P. hy steam. Elwell- 
Parker dynamos. Overhead wires. About 3,000 16-C.P. incandescents used 
for private lighting. Station cost £1,200. No return since last year. Engi- 
neers, Rogers & Son. 


CAMBRIDGE.—Cambridge Electric Light Company. H.T. alter- 


nating system (2,000 v.). 2 Lancashire boilers, 3 Parsons steam turbo-alter- 
nators, Underground mains, vulcanised rubber cables placed in iron pipes. 
About 3,000 10-C,P. incandescent lamps are connected. Present capacity 
(actual) of station 300 units. Cost of station up to September Ist, was 
£26,000. It is expected that the ultimate capacity of the station will be 
80,000 10-C.P, lamps. Resident Engineer, Arthur Ellis, 


CHAGFORD —G.H.Reed. H.T.alternating system with Hedgehog 


transformers. Siemens dynamos. Underground mains, lead covered, 
paraffin paper insulation. 300 8-C.P. for private lighting, 20 32-C.P. for 
outdoor lighting. Station cost £2,000. No return since last year. Engineer, 
George Reed, The Factory, Chagford. 


CHATHAM.—Chatham, Rochester, and District Electric Lighting 


Company. H.T. alternating system with house transformers. 3 Babcock 
and Willcox boilers, 1 Robey and 2 Marshall’s engines, 2 Ferranti dynamos, 
and 2 Brush are machines. Capacity of station, 8,600 8-C.P. lamps 
Managing Director, H. Hurrell, Fair View, New Brompton, Kent. 


CHELMSFORD.— Chelmsford Electric Light Company, Limited. 


H.T. alternating and continuous current are lighting. Multi-Lancashire 
and Paxman boilers. Willans engines, Crompton dynamos. Overhead 
and underground mains. 20 arcs, and 220 32-C.P. for street lighting. 1,960 
8-C.P. for private lighting. Price per unit, average, 7\d. (sliding scale) ; gas, 
4s. Engineer, H. B. Price, Are Works, Chelmsford. 


COWPEN QUAY.—Sanderson & Co. Brush arc lamps in series. 


Babcock boiler, Chandler engine. Overhead wires with fluid insulation. 
19 ares of 2,000 C.P., used for harbour lighting. No return since last year. 
Engineer, R. 8. Mylton. 


CRYSTAL PALACE.—Crystal Palace District Electric Supply Com- 


pany. High tension system with motor generators in sub-stations. Hornsby 
engines and boilers (5 of each), 7 batteries of accumulators in sub-stations. 
4,000 incandescent and 12 arcs used for private lighting. Capacity of 
stations, 30,000 8-C.P. lamps. Price per unit, 8d; gas, 2s. 9d. Total outlay, 
£64,000. Resident engineer, P. J. Rea. 


DERBY.—Corporation. Alternating current sub-station system with 


ring main secondary for private supply, constant current are for street 
lighting. Siemens alternators and arc lighters coupled direct to Browett 
and Lindley engines. Underground armoured feeder mains, vulcanised mains 
for distributing, 1,700 8-C.P. and 8 are lamps for private lighting, 30 ares 
for streets. Capacity of station, 7,500 lamps of 8 C.P. Price per unit, 6d.; 
gas, 2s.1ld. Engineer in charge, J. E. Stewart. 


DUBLIN.—Corporation. High tension alternating (2,000 v.), with 


house transformers, for private supply; 3,000 v. arc circuits for public light- 
ing. 4 Babcock boilers, 3 compound engines of 350 H.P. each, and 1 of 
100 H.P. for private supply ; 3 compound engines of 60 H.P. each, for public 
lighting. Lowrie-Hall alternators, Brush arc machines, Silvertown cable in 
underground pipes. 81 500-watt arc lamps for streets; 21 arcs, 13,500 8-C.P. 
incandescent, for houses. 7,000 8-C.P. lamps have been added during the 
past year. Price per unit. 7d., less 5 per cent.; gas, 3s.4d. The efficiency 
of dynamo and engine is 87 per cent. The cost of coal per unit is 109d. at 
16s, per ton. The station cost £31,000, Engineer, Mark Ruddle, Central 
Station, Dublin. 


DUNDEE.—Corporation. L.T. 3-wire system with accumulators. 


8 Lancashire boilers, 6 Willans engines, and 6 continuous current dynamos 
by Siemens, A battery of accumulators with an output of 350 as for one hour. 
25 arcs and 9,000 incandescents connected for private supply. Engineer, 
W. H. Brownlee, Electric Lighting Station, Dudhope, Crescent Road, 
Dundee, 


EASTBOURNE.—Eastbourne Electric Light Company. H.T., alter- 


nating system, with house transformers; series system for are lighting. 
Fowler’s engines and boilers; total engine H.P. 400. Lowrie-Parker alter- 
nators. Underground main; insulated cables drawn into cast-iron pipes. 
26 arc lamps, used for street lighting; 8,400 8-C.P. lamps for private lighting. 
Price per unit,9d.; gas,3s. 2d. Engineer, H. W. Wilkinson, Central Stition, 
Eastbourne. 


EXETER.—Exeter Electric Light Company. H.T. alternating and 


H.T. series arc. Two compound horizontal, non-condensing engines, 120 H.P. 
each, by Fowler, and two Westinghouse triple expansion engines of 25 H.P. 
Underground mains, Fowler-Waring concentric cable. 32 arcs and 5,000 
8-C.P. for private lighting. Capacity of station, 6,600 8-C.P, and 60 arc 
lamps; 1,000 lamps added during the past year. Price per unit. 6d.; price 
of gas, 33. 1d. Cost of station, £16,000. Engineer, H. D. Munro, Rockfield 
Works, Exeter, 


FAREHAM.—Fareham Electric Light Company. Th«mson-Houston 


system. Ransomes, Sims & Co. compound engines. Overhead and under- 
ground mains. 20 arcs and 90 incandescent lamps for street lighting, and 
820 16-C.P. incandescent lamps for private lighting. Price to consumers 
1s. per C.P. per annum and 8d. per unit; gas 3s. 9d. Station, with mains, 
cost originally £5,000. No return since last year. 


GALWAY.—Galway Electric Light Company. Low tension system. 
Crompton and Statter dynamos; 2 Hercules turbines. 7 arcs and 4 incan- 
descents for docks; 1,700 8-C.P. incandescent for private lighting. 700 in- 
candescents added durlng past year. Price per unit, 5d.; for power, 3d. 
gas, 5s. 9d. Engineer, J. E. Pearce, 


GLASGOW.—Corporation. L.T. three-wire system, with accumulators 
for private lighting. 3,000 v. arc machines for street lighting. L. Clark- 
Muirhead dynamos and Willans engines. Boilers by Lindsay, Burnett & Co. 
Brush machines and Easton-Anderson engines for street lighting. Are light 
mains are of rubber insulation drawn into iron pipes. L.T. network copper 
strip in C.I. culverts. About 80 arc lamps have been erected in the streets. 
30,000 8-C.P. incandescent lamps for private lighting. Capacity of station, 
45,000 8-C.P. lamps. Price per unit, 7d. Cost of system including the 
=e over of Mavor & Coulson Stations, £60,000. Engineer-in-Chief, 

. Arnot. 


GLASGOW.—Kelvinside Electric Light Co. L.T. three-wire system, 
with accumulators. Babcock boilers, 2 Willans engines and Goolden dyna- 
mos direct coupled. Underground mains, Callender’s covered and armoured 
type. Price per unit, 8d. 


HALIFAX.—Corporation. High tension alternating system. Com- 
pound horizontal engines. Underground mains, vulcanised in iron pipes. 
Capacity of station, when completed, will be 8,000 8-C.P. Price of gas, 2s. 2d. 
Station being erected. Electrical Engineer, T. P. Wilmshurst. 


HALIFAX.—Halifax Mutual Electric Light and Power Supply Co. 
This company is in liquidation, but the station was running until a few 
weeks ago, when it was burnt down. 


HANLEY.—Corporation. H.T. alternating current with transformers 
at sub-stations. 3 boilers, 2 com. vertical engines, 200 H.P. each, 2 of 100 
H.P. each, 2 engines and dynamos (continuous current) for street lighting. 30 
arc lamps and 40 incandescent for street lighting. Underground mains, 
primary concentric in cast-iron pipes. Low pressure in cast-iron trough 
filled up with bitumen. The capacity of thé station, when completed, will 
be 10,000 lamps of 8 C.P. Price per unit, 6d.; gas costs 2s. 9d. Station 
being erected under the superintendence of Mr. J. Lobley, Borough 
Engineer. Engineer in charge, G. H. Cottam, Corporation Electrical 
Engineer. 


HARROGATE.—Corporation. H.T. alternating current system, L.T. 
network, and H.T. system with house transformers. Steam will be gene- 
rated from town’s refuse; 1 Lancashire boiler as a stand-by in case of 
breakdown. 2 Parsons turbines; surface condensers. Underground con- 
centric mains. A little street lighting is to be done. The installation is in 
progress of erection; it is expected to cost £15,000. Consulting engineer, 
Geo. Wilkinson, M.LE.E. 


HASTINGS.—Hastings and St. Leonards Electric Light Company, 
Limited. H.T. alternating current with transformers. Brush engines and 
alternators. Underground mains. 4,000 8-C.P.in use. Price per unit, 9d., 
gas 3s. 9d. No return since last year. 


HUDDERSFIELD.—Corporation. H.T. alternating current with 
transformers, Mordey-Victoria alternators, Brush engines and Babcock 
boilers. High tension mains are concentric, insulated with vul. I.R.; low 
tension mains are bitumen covered. Only 3 arc lamps at present for street 
lighting, 7,500 8-C.P. incandescent for private lighting. Capacity of station, 
10,000 8-C.P. lamps. Price per unit, 6d.; gas, 2s. 94. Efficiency of dynamo 
and engine 75 percent. Coke is used costing 6s. perton. Fuel burnt per unit 
is 15 lbs. of coke, which includes banking fires, &c. Cost of station, when 
completed, £37,000; mains and transformers, £14,000. Borough Electrical 
Engineer, A. B. Mountain, 


HULL.—Corporation. L.T. three-wire system, with accumulators. 
Willans engines combined with Siemens dynamos. Underground mains, 
Crompton bare copper strip and on Callender-Webber system. 3,000 8-C.P. 
incandescent and 40 arcs, used for private lighting. Capacity of station, 9,000 
8-C.P. Price per unit, 7d.; gas, 2s.6d. Cost of station and mains, £35,000. 
Borough Electrical Engineer, A. H. Gibbings, Dagger Lane, Hu ll. 


KENSINGTON.—Kensington and Knightsbridge Electric Light Com- 
pany, Limited. L.T. 3-wire system, with secondary batteries. Babcock 
boilers, 2,180 H.P., Willans engines, 2,120 H.P. Siemens and Crompton 
dynamos. Underground mains, copper strip in culvert, and Henley’s cable 
in iron pipes. 63,000 8-C.P. connected for private lighting. 16,961 8-C.P. 
incandescent added during the past 12 months. Capacity of station, 43,530, 
80-watt lamps on at one time (without batteries). Price per unit, 8d. 
Engineer-in-Chief, R. E. Crompton, “‘ Thriplands,” Kensington Court, W. 


KESWICK.—Keswick Electric Lighting Company. H.T. alternating 
transformer system. Victor turbines, 50 H.P., and the Westinghouse 
engine, 60 H.P. Kapp alternator. Overhead wires on Johnson & Phillips 
fluid insulator. 1 arc lamp and 1,048 incandescent lamps for private supply. 
Capacity of station, 2,000 8-C.P. lamps. Price to consumers is by contracts 
based on gas bills; gas, 3s. 3d. per C.P. per annum. Engineer, J. R. Dixon, 
Stanley Terrrce, Blencathra Road, St. Keswick. 


KILLARNEY (IRELAND).— Lighting done by company. H.T. 
alternating current with sub-stations (2,000 v.) Underground vulcanised 
rubber cables. Turbine, 70 H.P. About 500 8-C.P. incandescent lamps for 
private lighting. Capacity of station, 2,000 8-C.P. Price per unit, 6d.; gas, 
5s. Engineer, Victor M‘Cowen, Killarney. 

KINGSTON-U PON-THAMES.—Corporation. High tension alter- 
nating (2,000 v.), with transformer sub-stations. Belliss engines and boilers, 
Siemens dynamos. Underground mains, Siemens concentric armoured 
cable. 36 arc lamps, used for streets; 10 arcs and 2,500 incandescents, for 
private supply. Capacity of station, 5,000 8-C.P. Coal, 11s. 6d. per ton 
Cost of station about £18,000; mains, £3,500. Engineer, J. E. Edgcome. 
Electric light station, Kingston-upon-Thames. 


LANCASTER.—Corporation. L.T., 3-wire system. 2 Lanc. boilers, 
8 Willans compound engines. Underground mains on Callender-Webber 
system. Capacity of station, 4,000 16-C.P. Price per unit, 7d.; gas, 2s. 6d. 
Station not yet completed, but expected to be at the beginning of 1894. 
Engineer, A. 8. Barnard, Town Hall, Lancaster. 


LARNE (CO. ANTRIM).—J. E. H. Gordon & Co. (in liquidation). 
High tension alternating system with sub-station transformers and street 
transformers. 2 25-k.w. Mordey alternators (2,000 v.). 2 Penman boilers. 
High tension mains (British insulated concentric) are placed underground ; 
part of low tension network overhead supplied from transformers on poles. 
Streets lighted by 11 arc lamps and 56 incandescents. About 400 8-C.P. lamps 
for house lighting. Capacity of station about 1,500 8 C.P. Price per unit, 
6d., though much of the lighting is done on a contract of 10s. per lamp per 
annum; gas, 4s.7d. Resident engineer, Archer Turner. 


LEEDS.—Yorkshire House-to-House Company. High tension alter- 
nating with house transformers. Lane. boilers, Fowler engines (total I.H.P., 
700), Lowrie-Hall alternators. Underground mains, Silvertown cables in 
cast-iron pipes. Private supply consists of about 10,300 8-C.P. Station 
working up to its full capacity. Price per unit, from 8d. downwards, 
according to quantity consumed ; gas, 2s. 2d. Efficiency of dynamo and 
engine, 70 per cent. Cost of station, £43,000. Resident engineer, H. 
Dickinson. 

LIVERPOOL.—Liverp2ol Electric Supply Company. Low tension 
direct, partly two-wire and partly three-wire. Lance. boilers, Willans engines 
(3,800 I.H.P.). Siemens and Crompton dynamos. Underground mains on 
Callender system. 80 arc lamps and 23,500 16-C.P. lamps, 6,000 16-C.P. 
added during the past year. Capacity of station, 30,000 16-C.P. lamps. Price 
per unit, 7}d.; gas 3. Engineer-in-Chief, A. Bromley Holmes, 15, Highfield 
Street, Liverpool. 

LONDON DERRY.—Corporation. H.T. continuous current system. 
Lancashire boilers of 400 H.P., 3 compound condensing vertical engines and 
6dynamos. Underground mains, armoured cables, Street lighting only at 
present, there being 160 arc lamps. Capacity of station, 220 arc lamps 
(10 ampéres). Private lighting is under consideration, and will be proceeded 
with shortly. Station not completed. Engineer, H. W. Blake, 35, Shipquay 
Street, Londonderry. 


LONDON DISTRICTS :— 
BELGRAVIA and PIMLICO.— Westminster Electric Supply Cor- 


poration, Eccleston Place Station. L.T. system, generated at 200 v. 
and distribution in two parallels of 100 volts each. Willans and Davey- 
Paxman engines. Davey-Paxman “Economic” boilers, and Fraser 
of same kind, Total I.H.P., 760. Crompton and Siemens dynamos. 
Underground mains, bare copper in culverts, and insulated cable in 
Callender conduit. Engineer-in-Chief, Prof. A. B. W. Kennedy, 


MAYFAIR.—Westminster Electric Supply Corporation, Davies 
Street Station. Same system as at Eccleston Place. Willans engines 
Paxman and Fraser boilers. Crompton and Elwell-Parker dynamos, 
Same system of mains as other stations. Engineer-in-Chief, Prof. A. B. 
W. Kennedy. 


WESTMINSTER.—Westminster Electric Supply Corporation, 
Millbank Street station. Same system as other stations belonging to 
this company. Willans engines, Babcock boilers, Total lamp con- 
nections for the three stations of this company amount to 130,000 32-watt 
lamps, about 31,000 lamps have been added thisyear. Engineer-in-Chief, 
Prof. A. B. W. Kennedy. 


CHELSEA.—Chelsea Electricity Supply Company, Limited. 
System, generation of current at 200 and distribution in two parallels of 
100 v. each. Battery in parallel with 200-volt dynamos. Crompton and 
Siemens dynamos, Willans engines, and Babcock boilers. Underground 
mains on Callender-Webber system. 40 arcs and 39,000 incandescent 
lamps for private lighting, 9,000 lamps added during the past year. 
Capacity of station, 40,000 8-C.P. lamps. Price per unit, 8d. with rebates; 
gas 3s. 1d. Efficiency of dynamos and engines, 80 per cent. Revenue 
per 8 C.P. lamp, 8s. 6d. Engineer-in-Chief,? Frank} King,” 4, Great 
Winchester Street, E.C. 
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LONDON DISTRICTS.—Continued. 
CITY OF LONDON.—City of London Electric Light Company 


and District of St. Saviours. H.T. alternating system with transformer 
sub-stations, and L.T. three-wire network. Two central stations, nearly 
completed, in which are Brush engines, Mordey-Victoria, Thomson- 
Houston alternating and arc machines. Underground cables on Cal- 
lender and other systems. 505 arcs and 900 glow lamps for streets, and 
about 61,000 8-C.P. lamps for house lighting. Capacity of station, 100,000 
8-C.P. lamps. Twenty-two transformer stations have been constructed. 
Price per unit, 8d. Estimated cost about £1,200,000. Engineer-in-Chief, 
David Cook, 1 and 2, Great Winchester Street, E.C. 


LONDON.—London Electric Supply Corporation. H.T. alter- 
nating (10,000 v.) with transformer sub-stations. Hick, Hargreaves 
engines and Ferranti alternators. Underground concentric mains. 
About 65,000 16-C.P. lamps connected. Engineer-in-Chief, P. Walter 
d’Alton. 


NOTTING HILL.—Notting Hill Electric Lighting Company. L.T. 
direct current system. Babcock and Wilcox boilers, Willans engines, 
two of 200 and two of 100 H.P., and Crompton dynamos. Und -rground 
mains on three-wire system. 12,000 incandescent lamps used for street 
lighting. Capacity of station returned as 24,000 8-C.P. Price per unit, 
8d., subject to discount. The revenue per lamp is about 8s. Engineer- 
in-Chief, George Schultz, Bulmer Place, Notting Hill Gate. 


ST. MARTIN §-IN-THE FIELUS.—Charing Cross and Strand 
Electricity Supply Corporation, Limited. L.T. direct current system. 
Babcock boilers, Willans engines, and Mather and Platt dynamos. 
Underground mains on Callender system. 15 are lamps, and 382,000 
8-C.P. incandescents used for private lighting. 8,000 lamps added during 
the past 12 months. Price per unit is 6d. reducible to 5d. Engineer-in- 
Chief, W. H. Patchell, 12. Maiden Lane, W.C. 


ST. MARY ABBOTS, KENSINGTON.—House-t -Ilouse Electric 
Supply Company, Limited. Alternating current system with house 
transformers. 5 compound horizontal Fowler engines each of 2001.H.P., 
and lof 100 H.P.; 4 Babcock and 1 Lance. boilers. Lowrie-Hall dynamos. 
27,100 8-C.P. incandescent lamps and 12 ares connected, 3,400 lamps 
have been added during the past 12 months. The present capacity of 
the station is 44,000 8-C.P. The annual revenue per 8 C.P. lamp is 9s. 
Engineer, H. W. Bowden, Richmond Road, Brompton, 8.W. 


ST. JAMES’S PARISH.—St. James's and Pall Mall Electric Light- 
ing Company, Limited. L.T. three-wire. Two stations, in which are 
Davey-Paxman boilers, Willans engines, and dynamos by Siemens ‘and 
Latimer Clark, Muirhead. Underground mains, bare copper strip, and 
armoured cables. 48 arcs and 55,732 8-C.P. lamps for private supply. 
10,940 8-C.P. added during the past year. Capacity of station, 68,940 
8-C.P. lamps. Price per unit, 6d., with rebate; gas, 3s.1d. Engineer- 
in-Chief, 8. T. Dobson, Carnaby Street Station, Golden Square, W. 


ST. PANCRAS PARISH.—Vestry. L.T. continuons three-wire 
system and accumulators. Babcock boilers, Willans engines and Kapp 
multipolar dynamos. Underground mains, bare copper strip in culvert. 
95 arcs for street lighting; 108 arcs and 12,493 incandescent lamps of 16 
C.P., and 19 motors of 464 I.H.P. used for private lighting. The follow- 
ing additions have been made during the past year: 2.503 16-C.P., 26 
arc lamy< and 7 motors. Present capacity of station, 13,000 16-C.P. Price 
per unit, 6d., 3d. for “day” supply: gas 3s. 1d Cost of station, £46,103 
(including £10,000 for land). Mains, £33,787. The plant at Stanhope 
Street station is being increased by three boilers, and chree engines and 
dynamos. A new battery sub-station is being evected in Regent’s Park 
Road, and the erection of a new central station in combination with 
refuse destructor is about to be commenced. Resident Engineer, J.T. 
Baron, Stanhope Street, N.W 


STRAND D!STRICT. ST. MARTIN'S, HOLBORN, MARYLE- 
BONE, PADDINGTON.—Metropolitan Electricity Supply Company, 
Limited. H.T. alternating transformer system and low pressure con- 
tinuous system. There are five stations, at the following places: Man- 
chester Square, Sardinia Street, Rathbone Place, Amberiy Road, Pad- 
dington, and at Whitehall Avenue. Babcock and Wilcox boilers; 
engines by Westinghouse, Willans, Hornsby, Allen, and Hick Har- 
greaves; dynamos by Electric Construction, Westinghouse, Kapp, Sie- 
mens, and Latimer Clark, Muirhead & Co. Private lighting is equivalent to 
160,000 8-C.P. Price per unit, 7}d., with sliding scale to 54d. Engineer- 
in-Chief, Frank Bailey, 17, South Street, Manchester Square, W. 


LYNTON.—Hans H. Benn. H.T. alternating current system. Water 
power; C. L. Hett’s turbine and Mordey alternator. 87 32-C.P. lamps for 
street lighting, 1,200 8-C.P. incandescents in use for private lighting. 


MANCHESTER.—Corporation. L.T. 5-wire system. 6 Lancashire 
boilers, 4 large vertical com. engines, 6 small vertical com. engines. Dynamos 
by Electric Construction Corporation and Mather & Platt. Underground 
mains, concrete culverts with bare copper mains, iron pipes with insulated 
cables. No street lighting. 204 arc lamps, 28,000 8-C.P. lamps, and motors 
aggregating 614 H.P. Station has been running only five months. Corporation 
Electrical Engineer, Herbert Wooler, 8, Claremont Road, Alexandra Park, 
Manchester, and Corporation Works, Dickinson Street, Manchester. Con- 
sulting Engineer, Dr. John Hopkinson. 


MORECAMBE.—Morecambe Electric Light and Power Company, 
Limited. L.T. two-wire system. Gas engines; 3 Stockport 40 LH.P., 
1 Crossley 60 I.H.P.,and 1 Crossley of 150 I.H.P., these sre supplied by 
Dowson gas apparatus. About 50 are lamps, and 2,500 incandescent lamps 
used in private supply; 35 arcs and 1,300 incandescents have been added 
during the past year. Capacity of station is about 5,000 8-C.P. Price per 
unit, 7d., or by contract at 10s. per annum per 8-C.P.; gas 3s. 1ld. per 1,000 
feet. Cost of coal per unit generated, ‘39d.; price of coal (anthracite) per 
ton, 22s. 8d. Cost of station about £5,300; mains about £2,000. Engineers, 
Messrs. Andrews & Preece, Borough Mills, Bradford. 


NELSON.—Corporation. L.T. two-wire system. 2 Willans engines, 
Lancashire boilers. Mains are laid underground in cast-iron conduits. 
4 arc lamps for street lighting, and about 1,000 16-C.P. incandescents for 
private lighting. Capacity of station 2,000 16-C.P. lamps. Price per unit, 5d. ; 
gas 2s. 6d. per 1,000 feet. Cost of station about £7,500; mains £3,000. Waste 
heat from gas retort furnaces used for boilers. Station has been working only 
9months. Engineer, John Foster, Engineer’s Office, Gas Works, Nelson. 


NEWCASTLE.-——Newcastle and District Electric Lighting Company, 
Limited. H.T.alternating current system. Lancashire boilers and Parsons 
turbo-electric generators, 700-unit plant. Underground mains. 9 arc lamps 
for street lighting, 60 arcs and 18,000 10-C.P. incandescents. 4,000 lamps 
added during past 12 months. Capacity of station 20,000 lamps of 10-C.P. 
Price per unit, 6d., less discount, varying from 5 to 25 per cent. Engineer, 
W. D. Hunter, 38, Granger Street West, Newcastle. 


NEWCASTLE.—Newcastle Electric Supply Company. H.T. alter- 
nating current with transformers. Lancashire boilers, horizontal com- 
pound engines, underground concentric cables. About 21,000 30-watt lamps 
used for private lighting; 2,200 lamps added during the past twelve months 
Price per unit, 4}d. with discounts; gas 1s. 10d., less 10 per cent. Engineer, 
R. C. Jackson, Pandon Dene, Newcastle-on-Tyne. 


NORTHAMPTON.—Northampton Electric Light and Power Com- 
pany, Limited. L.T. directcurrent. 3 Daniel Adamson Lancashire boilers, 
3 Scott & Hodgson’s vertical compound engines, each of I.H.P., and Cromp- 
ton dynamos. Crompton system of underground mains. 12 ares and 4,500 
incandescent used for private lighting. Price per unit, 8d.; gas 2s. 7d. per 
1,000. Revenue per 8-C.P. lamp, 7s. Engineer, W. G. Heeman, Electric 
Light Station, Northampton. 


NORWICH.—Norwich Electricity Company. L.T. continuous cur- 
rent three-wire system. 3 Willans engines, 100 H.P. each. 2 Babcock- Wilcox 
boilers, 140 H.P. each. Underground mains, bare copper, about 2,000 yards 
laid in culverts, the rest in earthenware pipes on Scott system. Maximum 
output of station, 1,100 ampéres. Capacity of station in lamps, 3,000 16-C.P, 
Price per unit, 8d. for a period of day between an hour after sunset and 8 
p.m., rest of day 4d. per unit. Engineer, F. M. Long, Duke Street, Norwich. 


NOTTINGHAM. — Corporation. L.T. 3-wire system. Willans 
engines, Lancashire boilers. Underground mains on Callender-Webber 
system. Plant is being put down for 10,000 8-C.P. lamps in use at one time 
Price of gas, 2s. 6d. Engineer, H. Talbot, 19, Addison Villas, Nottingham. 


OXFORD.—Oxford Electric Light Company.—H.T. continuous cur- 
rent with motor-generator transformers. Three triple expansion engines, sur- 
face condensing, marine type of 200 H.P. each, 3 loco. boilers (Mc Laren) of 
200 H.P. each ; dynamos by Electric Construction Corporation. Under- 
ground mains, H.T., Silvertown, L.T., Callender’s lead covered. Sixteen 
arcs used for street lighting, 7,000 8-C.P. for private lighting, 3,000 8-C.P. 
added during the past year. Capacity of station, 15,0008-C.P. Priee per 
unit, 8d., with 5 per cent. discount on accounts paid within the month; gas 
3s. 4d. per 1,000. Coal consumption per hour per unit, 42 lbs, Engineer, 
J. Hardie McLean, 45, Broad Street, Oxford. 


PORTSMOUTH.—Corporation. H.T. alternating (2,000 volts). Lan- 
cashire boilers. Underground mains on Johnstone’s patent subway system. 
Street lighting will commence with 101 arc lights, and 2 32-C.P. incandescent 
lamps on each pillar, these to be turned on at midnight. 8,000 16-C.P. for 
house lighting. Price per unit, 6d.; gas, 2s.3d. The station, which will be 
opened about beginning of next year, will cost £58,000. 


PRESTOVW.—National Electric Light Company. L.T.3-wire system. 
Belliss direct coupled engines, 2 of 55 H.P., and 6 of 100 H.P., 5 Lancashire 
multitubular boilers of 250 H.P. each, by Paxman & Co., dynamos by 
Latimer Clark, Muirhead & Co. Underground mains. 12 arcs and 26 
32-C.P. incandescent lamps for street lighting, and 42 arcs and 7,500 8-C.P. 
lamps for private lighting. 4,000 8-C.P. added during the past 12 months, 
Present capacity of station 14,000 8-C.P. connected at once. Price per unit. 
7d., less 15 per cent.; gas, 3s. 7jd., less 15 per cent. Revenue per 8-C.P. 
lamp, 10s. Land and buildings £6,416; machinery, &c., £14,103; mains, 
£21,312, Engineer, J. H. Tonge, 20, Baristow Street, Preston. 


high tension; L.T., low tension. 
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PRESCOT.—British Insulated Wire Company. H.T. alternating 
current system. Mordey alternators; Raworth, Browett, and Tangye 
engines. Underground mains_on B.I.W. system. 12 2,000-C.P. arcs for 
street lighting, 1,000 12-C.P. for private lighting. Price per unit,7d.; gas, 4s. 8d. 


READING —Laing, Wharton & Down Syndicate, Limited. Thomson- 
Houston system. Overhead wires. 2 50-H.P. engines, and 325-H.P. engines, 
90 arc lamps, and 1,400 8-C.P, incandescent lamps used for private light- 
ing. Price per unit, 8d., arc lamps by contract. Station fully loaded. 
Engineer, F. F. Yeatman, Electric Light Depét, Reading. 


SCARBOROUGH.—Scarborough Electric Light Company, Limited. 
H.T. alternating (2,000 v.) system, with sub-stations in part of the town. 2 
Lance. boilers, 2 150-kilowatt Parsons steam turbine alternators and exciters. 
13 arcs and 4,181 8-C.P. incandescent lamps for houses, Underground mains 
consisting of India-rubber non-concentric cables drawn into cast-iron pipes. 
Capacity of station, 10,000 8-C.P. lamps. Price per unit, 63d. to 5jd. accord- 
ing to consumption ; gas 2s. 94. Managing director and engineer-in-chief, 
A. A. C. Swinton, 66, Victoria Street, Westminster. Resident Engineer, G. 
8. Peck, 102, Westborough, Scarborough. 


SHEFFIELD.—Sheffield Electric Light and Power Company, 
Limited. H.T. alternating system with transformer sub-stations. 5 engines, 
650 H.P., 5 boilers, 1,500 H.P. 140 arc lamps and 7,000 8-C.P. lamps. Present 
capacity of station, 9,500 8-C.P. and 150 are lamps. Price per unit, 6d., 
price of gas, 2s. and 2s.31. The entire system has been reconstructed during 
the past 12 months and is not yet completed. Engineer, Wm. Johnson. 


SOUTHAMPTON.—Southampton Electric Light Company. L.T. 
three-wire system, with accumulators. 2 Willans engines direct driving 
and one 120-I.H.P. Robey compound belt driving Crompton dynamos, 
Underground mains on Crompton system. 38 arcs of various powers 
and 2,500 8-C.P. incandescent; current is also supplied to two elec- 
tric cranes at the Harbour. About 600 lamps have: been added 
during the past twelve months. Capacity of station about 4,000 lamps, with 
all the plant in use, but engine of 60-H.P. is reserved for supplying power to 
the cranes. Price per unit, 8d., with sliding scale; gas, 2s. 8d. The effi- 
ciency of engines and dynamo direct driven is 80 per cent., and about 55 per 
cent. with belt driven. Coal consumption per kilowatt hour is 17 lbs., coal 
cost 15s. 4d. per ton. Cost of station and mains, £14,000. Engineer, J. H. 
Lee, Electric Light Station, back of the Walls, Southampton. 


SOUTH PORT.—Corporation. H.T. alternating (2,000 v.) system, with 
sub-stations. 2 Lancashire boilers, 3 engines and dynamos, rope driven, of 
250 kilowatts capacity. Underground mains, concentric armoured cables. 
The boilers are constructed for burning coke breeze from the Corporation 
Gas Works. Cost per unit, 6d.; gas, 3s. 3d. Station in course of construc- 
tion. Will cost from £18,000 to £20,000. Consulting Engineer, G. Wilkinson. 


8T. AUSTELL.—Veale & Co. L.T. system. Compound engines of 
70 H.P. Undergrouud mains. Capacity of station, 1,300 16-C.P. Several 
motors are used for printing, grinding, stone-masons’ work, &c. No return 
since last year. Engineer, J. M. Coon. 


TAUNTON.—Corporation. H.T., alternating current system (Thom- 
son-Houston) for private lighting, and Thomsor-Houston series arc lamps. 
Babcock and Davey-Paxman boilers. 2 Willans engines, indicating 
120 F.P. each; 2 Ruston, Proctor & Co.'s, indicating 75 H.P.; one Bumsted- 
Chandler, indicating 50 H.P.; 2 Thomson-Houston alternators of 70 units 
each ; and one Thomson-Houston of 25 units. 4 T.H. are lighters of 30lights 
each, and one 10}-unit Elwe'l-Parker dynamo. There are 36 public and 
40 private arc lamps and 2,200 8-C.P. incandescent lamps installed. Mains 
are at present overhead, but will shortly be placed underground. Price per 
unit, 6d.; gas, 3s.9d. Price of coal is 16s.6d. Managing Electric Engineer, 
Harold W. Couzens, St. James Street, Taunton. 


THETFORD.—Thetford Electric Light Company. L.T. system. 2 
50-H.P. boilers, 1 60-H.P. engine, 1 30-H.P. engine, Lawrence-Scott 
dynamos. Overhead wires. 70 arc lamps and 1,000 8-C.P. lamps. 70 arc 
lamps, 100 incandescent and several motors have been added during the 
past twelve months. Capacity of station 1,800 8-C.P. lamps. Price per 
unit, 7d., price of gas, 5s. Consumption of coal per kilowatt hour, 7 Ibs. 
Total cost of constructing and equipping central station, £3,000. Engineer, 
R. Carter. 


WATERFORD.—Waterford Electric Light Company. Post authori- 


ties say that this company has gone away. 


WEYBRIDGE.—Electric Light Company. Thomson Houston system. 
Two 75-H.P. compound engines, and one 100-H.P- boiler. 500 16-C.P. lamps 
in use. Overhead wires. No return this year. 


WHITEHAYEN.—Corporation. L.T. two-wire system for street 
lighting, and low tension three-wire for private lighting. Two Lancashire 
boilers, total H.P., 500. Four Willans eugines and Crompton dynamos, 
total H.P., 210. Underground mains by Siemens, The streets and harbour 
lighted by 498 incandescent lamps of 8 to 64 C.P. About 1,000 16-C.P. incan- 
descents for private lighting. Capacity of station, 2,300 16-C.P. Price of 
current, fixed charge of 30s. per year, and 2d. per unit consumed; gas 3s. 6d. 
per 1,000 feet. Works not yet completed. Consulting Engineer, Dr. John 
Hopkinson, 5, Victoria Street. 


WICKWAR.—A company. Low tension, two-wire system. 1 Davey- 
Paxman 60 1.H.P., Adlam’s 151.H.P., and one over-shot water wheel, Elwell- 
Parker dynamos. Overhead wires. 20 incandescent lamps of 82-C.P. 
830 incandescent lamps, almost all used by the owners of the installation. 
This installation is really a private one, but the owners have run a circuit by 
special request of the inhabitants to light the principal thoroughfare. 
Engineer, F. G. Ansell, Wickwar, Glos. 


WOKING.—A company. H.T., alternating current system. 


other particulars obtainable. 


WOLYVERHAMPTON.—Corporation. H.T., direct (2,000 volts), with 
motor transformers. 3 Lancashire boilers, 2 250-I1.H.P. Marshall horizontal 
compound condensing, one of 125 by same makers; dynamos by Electric 
Construction Corporation. Underground mains; armoured cables for dis- 
tribution, armoured concentrics for arc lamps, and Callender solid for H.T, 
feeders. 40 arc lamps to be used for street lighting. Capacity of station 
6,000 8-C.P. actual. Price per unit, 6d.; gas, 3s. Station will probably cost 
£24,000, mains £5,700. Contracts were not issued for this station at the end 
of last month. Borough Electrical Engineer, F. Harman Lewis, Town Hall, 
Wolverhampton. 


WOOLWICH.— Woolwich District Electric Light Company, Limited. 
H.T. alternating transformer system. Chandler high-speed engines. Under- 
ground mains in cast-iron pipes. 1,100 35-watt incandescent lamps used for 
private lighting. Capacity of station, 1,250 lamps. Price per unit, 7d., gas 
2s. 5d. Cost of station £6,000. Engineer, G. E. B. Pritchett, 31, Soho 
Square, W. 


No 


The electric light has advanced beyond the enquiry stage 
in the following towns, but the work has not suffi- 
ciently progressed to justify us placing them in the fore- 
going list :— 

AYR.—Corporation considering the matter. 

BIRKENHEAD,.—Considering the matter. 

BROMLE&Y.—Nothing decided. 

BURNLEY.— Works in progress. 

BURTON-ON-TRENT.—Corporation works in progress, 

BURY.—System not yet decided upon. 

CARDIFF.—Corporation station in course of construction. 

CRIEFF.—Corporation are considering the matter, 

DEWSBURY.—Corporation station about to be erected, 

DUDLEY.—Nothing decided, 

EALING.—Corporation station in course of construction, 

FALMOUTH.—No system decided upon. 

GREAT YARMOUTH.—Corporation works will be probably started at the begin- 

ning of next year. 
HAMPSTEAD. -Vestry electric light station in course of construction, 
ISLINGTON.— Vestry electric light station in course of construction, 
LLANDUDNO.—No system decided upon. 
OLDHAM,.— Works in progress. 
RICHMOND.—Corporation works in progress. 
SHOREDITCH.—The Vestry are 


SOUTH SHIELD8.—Corporation electrical engineer appointed to devise a 
system. 


SUNDERLAND.—Corporation asked for tenders some weeks ago, 


ing a 


SWINDON.—Considering the matter. 


TORQUAY.—Although all preliminaries were settled and experts’ reports re- 
ceived, the matter has been adjourned for six months. 


WORCESTER.—Corporation station in course of construction. 
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capital text book for beginners, and a useful introduction to 
more advanced works on machine design. The appearance 
of such technical manuals as this is a healthy symptom of -our 
recent awakening in the matter of technical education. 


Standard Tables for Electric Wiremen, with Instructions 
for Linemen and Wiremen, Rules, Useful Formule, and 
Data. By. C. M. Davis. Revised by W. D. WEAVER. 
Fourth Edition. Published by the W. J. Johnson Com- 
pany, New York. 


This is an excellent little work of reference on all matters 
connected with wiring; the illustrations, the matter, the 
printing, paper and binding are all good and well selected 
for such a book. The price is its only drawback ; it is pub- 
lished in New York at $1; considering that about 40 pages 
out of 128 are occupied by the American fire insurance rules 
and requirements, much of which is of no interest outside 
of America, this price is too much. 

The tables are all eccurate, and for the first time in any 
handbook, tables are given for the calculation of alternate 
current wiring, bringing the subject within the reach of 
practical men, This is an important subject, and well worth 
considering in valuing the book. Economy in wiring is an 
important consideration for installation fitters, so that a 
handy book of reference on the subject is a necessity. 

Some calculations for horse-powers of engines and boilers 
are also included. 

The work closes with 15 excellent little plates of diagrams 
of wiring systems—lamps, accumulators, dynamos and 
motors. 


CORRESPONDENCE. 


Duplex Nozzles. 

A month or two since many of the technical journals, 
under the heading of “ Duplex Nozzles,” published certain 
disparaging statements as to the status of an old and tried 
friend, viz., the solid, simple, or central steam jet as applied 
to blowing purposes. As strong conservatives in this matter, 
we ask you to allow us to reply on the other side. 

Sir Wm. Siemens was, we believe, one of the first to claim 
higher efficiency for the annular over the central or solid 
steam jet for blowing purposes. We had, however, supposed 
that no one in these days, who had given the subject any 

ractical consideration, would now support the proposition. 
t should, however, be noticed, in the first place, that a 
nominally annular jet is not really so, unless the air, or what- 


ever other fluid is to be propelled, is admitted into the. 


annulus through the centre, as in the blowers designed by Sir 
Wm. Siemens. In the duplex nozzle referred to above, not 
only is no provision made for admitting air inside the an- 
nulus, but the annular jet itself acts as a shield to prevent 
access of air to the central or solid jet. This explains the 
advantage of the interrupted annulus of the duplex nozzle, 
the three or four jets in the ring allowing access of air to the 
central jet, as well as all round themselves. 

We have made the subject of jet blowers a special study 
for the last 10 years, and with respect to the form of nozzle, 
have come to the definite conclusion that the central or solid 
jet is the most efficient for all ordinary purposes, and that 
any departure from this not only increases the first cost, and 
adds useless complications, but actually detracts from the 
efficiency. 

Having these very decided opinions, we were rather sur- 
prised at the prominent position given in the technical press 
to the alleged advantages claimed for the duplex nozzle. To 
leave no room for doubt, we obtained one of the duplex 
nozzles (as well as the combining tube supplied with it), and 
conducted a series of tests with it, the results of which we 
give below. The nozzle has a central jet, =%, inch 
diameter, and three jets in a ring surrounding the central 
jet, and having a variable opening, the full maximum area 
being equal to that of a solid jet, upwards of 7 millimetres 
in diameter. 

The duplex nozzle was regulated so as to give the same 
effect as a solid central jet of 4 millimetres diameter, which 
is considerably larger than our average size. ‘The size of 
nozzle, viz., 4 millimetres, was taken as a standard for com- 


ison, as being the size of nozzle in the third type of 

lower referred to later on. 

The position of the regulating screw in the duplex nozzle 
was found, after making several tests with various forms and 
sizes of combining tubes giving equal volumes of outlet air 
at equal pressures. The air pressures tested were ths inch 
water column, which may be taken as a normal ashpit pres- 
sure, 1 inch water and 2 inches water. 

To arrive at the proportional efficiency of the nozzles, an 
air receiver of a certain capacity was filled with cold dry air 
at 20 lbs. pressure above the atmosphere, and emptied first 
through the duplex nozzle with the regulator in the proper 
position, and then through the simple nozzle. This was 
repeated several times, and it was found that the duplex 
nozzle reduced the pressure from 30 lbs. to 5 Ibs. in 
25 seconds, whereas the simple nozzle giving the same effect 
required 45 seconds. In other words, the duplex nozzle to 
give equal effect required 80 per cent. more steam than the 
simple central nozzle. 

We presume, however, that the efficiency of the nozzle as 
such is of secondary consideration, and that the really inter- 
esting question is as to the relative efficiency of the complete 
blowers. To ascertain this a series of experiments were 
made with the duplex nozzle and the combining tube sup- 
plied with it, with our own blowers of various sizes, and with 
a third form of blower which has recently been “in evidence.” 
The air pressures tested with were as mentioned above, ?ths 
inch, 1 inch, and 2 inches water column, the corresponding 
steam pressures being 16 Ibs., 42 lbs., and 70 Ibs, above the 
atmosphere. 

The net result of the series of experiments is to show 
that to do a given quantity of work, where our blower 
required a unit weight of steam, say 1 lb., the duplex 
arrangement used between 2} lbs. and 33 lbs., and the third 


form of blower from 2 lbs. to 4} lbs. 


As the question of forced or assisted draught is con- 
tinuously coming more to the front, and as the steam jet 
offers the simplest, and for most purposes the best form of 
blower, we think the figures given above should be of in- 


terest to many of your readers. 
Meldrum Bros. 


Niagara. 


Allow me to say a few words with reference to Prof. 
Forbes’s criticism of the synchronising power exerted by my 
alternators. Put briefly, the experiment to which he alluded 
consisted in placing between two machines a resistance con- 
siderably more than was required to absorb the whole output 
of one of them. As, even under these circumstances, the 
machines did not actually break out of step I regarded the 
experiments as very satisfactory, and as affording a very 
strong proof of the powerful synchronising effort effected by 
the machines, and it was therefore with the greatest astonish- 
ment that I heard them referred to by Prof. Forbes as 


showing the contrary. 
W. M. Mordey. 


Definite Voltages for Electrolytic Separations.—A 
few months ago H. Frendenberg called attention to the un- 
satisfactory methods generally used in electrolytic separation, 
and particularly to the fact that there was no agreement as 
to the proper voltage at which any given separation ought to 
be effected. He has recently followed up this protest with a 
farther paper in the Zeits. ’hysikal Chem., 1893, xii., p. 97. 
Here he describes his work with the electrolytic separation of 
metals by the use of currents of definite pressures. For this 
pu he classifies metals into three groups, namely: 1. 
hose which are not separable from their aqueous solutions 
by currents of moderate voltage, ¢.g., metals of the alkalies 
and of the alkaline earths—aluminium and chromium. 2. 
Those which can be precipitated on the anode in the form of 
peroxides, viz., lead, manganese and thallium. 3. Those 
appearing in the metallic state on the cathode. The voltage 
has little influence on the separation of these three groups, 
but applies chiefly to the separation of members of the third 
group. Frendenberg deals in detail with the separation of 
these metals, stating the proper pressure of current suitable 
in each case, and finally argues that since the voltage and not 
the total electrical energy is to be measured, the use of the 
oxyhydrogen voltameter should be abandoned in favour of a 
suitable galvanometer. 
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Manchester Ship Canal.—We understand that the whole 
length of the Manchester Ship Canal, 35} miles, is to be 
lighted at night by electricity. 


Wolverhampton Electric Lighting.—A Local Govern- 
ment Board enquiry is to be held at the Town Hall, on 
January 4th, into the application by the Town Council to 
borrow £30,000 for purposes of electric lighting. 


A New Clause.—A member of the St. James’s Vestry 
has given notice to move that a condition prohibiting the 
carrying on of operations during the night and early hours 
of the morning be attached to all consents given by the 
Vestry to electric lighting and other companies for the carry- 
ing out of works involving a disturbance of the public 
streets. 


The Rottingdean Electric Railway.—At a meeting of 
the Brighton Town Council, last week, the Works Committee 
reported, with reference to the Brighton and Rottingdean 
Railway, that Mr. Volk had had an interview with them, and 
that they had requested him to furnish them with full detail 
drawings showing the company’s proposals. Subject to their 
previous approval, the committee recommended the Council 
to grant the company a license to construct the line on the 
foreshore in the borough, and to erect a station by the east 
side of the Paston Place groyne, upon the company agreeing 
to pay the Corporation a rent of £25 per annum. 


Let Off Lightly.—Some time ago we commented upon 
an exceedingly unjust action of the General Electric Com- 

ny, of New York, in removing advertisement signs of the 

estern Electric Company from electric light poles at the 
World’s Fair Electricity Building during the quiet of the 
night. We stated that the Western Electric Company had 
commenced proceedings against the General Electric Com- 
pany, claiming $10,000 damages. The matter has now been 
settled without a court trial, the plaintiffs accepting $800, of 
which amount $300 goes to reimburse them for their costs 
and the value of the signs ; the other $500 being paid over 
to benefit an orphan asylum. A full apology has also been 
made to the plaintiffs by Lieut. Spencer. This is a very 
satisfactory termination to one of the meanest affairs that 
could ibly be perpetrated by a business house. The 
General Electric Company (New York), who have for some 
time been in very low water, are doubtless thankful enough 
to get off so easily. Had the matter come publicly into 
Court, they would, more likely than not, have had to pay 
rather heavily. 


Lectures,—In our last issue, under lectures, we mentioned 
one delivered by Mr. Charles Rettie on “The Power of the 
Electric Motor in Reference to Railways in the Future.” 
The author writes, giving us the following further details :— 
“T showed 84 slides, and they were mostly taken from pho- 
tographs kindly given to me by the Thomson-Houston Com- 
pany, of America and Paris, also Messrs, Mather & Platt. 
Six slides of the Liverpool Overhead Railway were lent by 
the Electric Construction Company, of Wolverhampton. 

Before the North Staffordshire Institute of Mining and 
Mechanical Engineers, the other day, Mr. R. H. Wynne read 
a paper on “The Application of Mechanical Arrangements 
in Underground Operations.” 

In connection with the Belfast Natural History and Philo- 
sophical Society, a lecture was given Jast week in the Ulster 
Minor Hall by Mr. Wm. MacWhirter, M.I.E.E., M.Phil. Inst., 
Glagow. The subject dealt with was “ Electrical Cooking 
and other Modern Electrical Inventions.” 

Some days ago a popular lecture was delivered by Mr.T.F. 
Horton before the St. Cuthbert’s Mutual Improvement Union, 
je la the subject being “ Modern Applications of Elec- 

ricity. 

“Heating Effects of the Electric Current” was the subject 
of the third of a course of lectures on electricity delivered 
by Mr. W. Cassie, M.A., in the Aberdeen Free Church 
College last week. 


Mansion Lighting.—The Earl of Dartmouth is about to 
have the electric light introluced into his family mansion, 
Patshull House, near Wolverhampton. 


The Tesla Engine.—Speaking at a meeting of the New 
York Electrical Society, Mr. Nikola Tesla referred to his 
improved engine, which is to do away with fly-wheels, cross- 
heads, and eccentrics; everything, in fact, but the piston 
and cylinder, all the control mechanism being electro- 
magnetic. Mr. Tesla’s address is reported in the N.Y. 
Electrical Review, December 6th. 


Obituary.—The lengthy litigation carried on in America 
some months ago between the owners of the Edison incan- 
descent lamp patent and Mr. Henry Goebel, which excited a 
great deal of interest at the time, and was fully commented 
upon in these columns, must be still fresh in the minds of 
our readers. All possibility of any further proceedings 
being personally taken by Mr. Henry Goebel are now = 
vented by the death of that gentleman, which occurred at 
New York on December 4th, after a week’s illness. He was 
75 years of age. 

e also regret having to record the death of Sir George 
Elliott, Bart., who was interested in the manufacture of 
telegraph cables. For some time he occupied the post of 
chairman of the Telegraph Construction and Maintenance 
Company. His death happened on Saturday last. 


Hotel Lighting in America.—At a recent meeting of 
the Montreal Electric Club, Mr. John Smillie read a paper 
on an electric light plant of which he had charge in 1881, 
and gave a graphic description of the methods and electrical 
apparatus employed. This plant was one of the first in 
Canada, and was used for lighting the St. Lawrence Hall 
Hotel, in Montreal. It consisted of an arc and an incandes- 
cent dynamo of theold Maxim type, manufactured and installed 
by the United States Electric Lighting Company, of New 
York. The dynamos had Gramme ring armatures wound 
with double cotton-covered wire insulated from the armature 
core by paraffined paper. The commutator segments were 
originally insulated from each other by a press-board, which 
was rapidly burnt away by the sparking, and had to be 
renewed frequently. To remedy this, a noted electrician 
from the United States advised the substitution of asbestos 
paper. This, however, was not entirely satisfactory, for the 
reason that copper dust accumulated in the pores of the 
paper and caused short circuits between the segments. The 
incandescent dynamo supplied current to 65 16-C.P. Maxim 
lamps arranged in multiple. The lamps had carbonised 
paper filaments, and some of them had a life of 800 hours or 
over, but the greater number lasted only a few hours. One 
pole of the dynamo was connected with the main gas 
pipe in the building, and one terminal of each lamp 
was also connected with # gus pipe, so that no return 
wire was required. The circuit extended from the other 
pole of the dynamo to the lamps, and was composed of 
paraffined, cotton-covered, annunciator wire. One terminal of 
a lamp was connected with the wire, and the other grounded 
upon the nearest gas pipe. As a result, those who chanced to 
touch the pipes frequently received shocks. Short circuits 
between the wires and gas pipes were of common occurrence, 
and at times set fire to the paraffined covering of the wire. 
No fuses were employed on the installation. For the arc 
circuit bare copper wire was used, stapled directly to the 
walls and ceilings of the hotel. Where the wires crossed a 
gas or water pipe, pieces of rubber tubing were slipped over 
them to prevent contact with the pipe. On this circuit was 
a series of five Maxim arc lamps, for which Wallace carbons 
were used, at a cost of 10 cents each. Where the arc or in- 
candescent circuits ran beneath floors, the boards above were 
left loose, so thut they could be easily taken up to inspect the 
wires. ‘I'he plant was run, on an average, about five hours 
a day, during which time it was necessary for the electrician 
to be continually on the watch to keep the apparatus in 
working order, and after it had stopped running for the day, 
considerable time was spent in overhauling the dynamos and 
wiring, and in making needful repairs. After being in opera- 
tion about two years the plant was discarded, and the 
dynamos consigned to the scrap heap. The building was 
then re-wired, and current for lighting obtained from a local 
electric light station. 
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The Electrical Works of the Champ de Mars, Paris. 
—After the Exhibition of 1889, the Edison electrical works 
in the Champ de Mars were bought by the City of Paris, 
and they supply the electrical energy for the luminous foun- 
tains. Since that time it has been proposed, on several occa- 
sions, to use these works for the distribution of electrical 
energy in the neighbourhood, as the fountains only work a 
few times in the year. The ‘Minister of Public Works has 
also been asked recently to use these works for lighting the 
Champ de Mars and the streets leading to it. 


Coventry and its Consulting Eugineer.—With refe- 
rence to the suggested interest of Mr. Hammond in con- 
tracting work, Messrs. John Fowler have sent the following 
letter to the Mayor of Coventry :— 


Dear Sir,—Our attention has been drawn to the report of your 
Council meeting in the Coventry Times of December 6th, from which 
we observe there is an erroneous impression in the minds of some of 
your members as to the connection of your consulting engineer, Mr. 
Hammond, with our company. The simple explanation of our con- 
nection with this gentleman is this: we have done business with Mr. 
Hammond for the past twenty years, and since the year 1878 have, 
in the ordinary way of business, supplied to his orders engines for 
electric light installations in all parts of the world. Mr. Hammond 
was, we believe, the pioneer of the house-to-house system of supplying 
light from a central station, which, after considerable opposition, is 
now accepted as the most economical method of distributing light. 
In many of the pioneer stations we were fortunate in securing the 
orders for the mechanical portions of the plant, and in several in- 
stances Messrs. Hammond & Co. supplied the electrical part. It was 
found in practice that when the orders for the various sections of the 
central station were placed in the hands of several contractors, it was 
impossible to distinguish where the responsibility of each contractor 
commenced and where it ended, which frequently resulted in serious 
complicaticns. To overcome ‘this difficulty, we arranged with 
the firm cf Messrs. Hammond & Co., on several occasions, to 
send in a joint tender for the whole plant, which arrange- 
ment worked well. With the development of central station 
work, the demand upon Mr. Hammond’s services as electrical engi- 
neer increased to such an extent, that he relinquished contracting 
work altogether, and confined himself entirely to consulting engineer- 
ing. Having, as before stated, previously experienced the great 
inconvenience of not being able to undertake the complete equipment 
of central works, we some time ago engaged a special electrical staff 
and put down the most modern plant for the manufacture of 
dynamos, transformers, switchboards, and every kind of electric 
appliance required in central and private installations. Mr. Ham- 
mond is not now, and never has been, a shareholder in our company, 
and he has not, and never has had, any pecuniary interest in it. We 
should be very sorry if our long business connection with Mr. Ham- 
mond should in any way interfere with his business as a er ga | 
electrical engineer, and we shall feel obliged if you will kindiy 
this letter at your next council meeting, and so clear up a wrong 
impression which evidently exists in the minds of some of your 
members as to Mr. Hammond’s connection with our company. 

Thanking you in anticipation, we remain, dear Sir, yours truly, 

R. W. Fow ter, for 
Joun & Co, Leeds. 


No fault whatever can be found with the foregoing letter, 
but it will be interesting to give the latest return of the 
Leeds and London Electrical Engineering Company, Limited. 
This return was made in January of this year, and it is only 
fair to say that the next statement filed at Somerset House 
may } ut a different complexion on affairs. 


Lceds and London Electrical Engineering Company, Limited 
(32,497). Registered October 2nd, 1890. 

The latest return was filed on January 2nd last. The nominal 
capital is £100,000, divided into 250 founders’, 9,750 preference, and 
10,000 ordinary shares, all of £5 cach. Out of these 992 shares 
have been taken up. The full amount has been called on 250 
founders’ 634 preference, and 8 ordinary shares, and £1 has been 
calied on each of 100 preference shares. The total amount received 
is given at £4,530, and £30 is outstanding. The list of shareholders 
follows. 

Founders’ shares. Shares. 

Robert Henry Fowler, 6, Lombard Street, E.C., engineer ... £0 

Alfred Fowler, 6, Lombard Street, E.C., engineer ... 5 

Robert Hammond, 117, Bishopagate Street Within, EC., 

electrical engineer . es oo. 125 


shares. 
Robert Henry Fowler, 6, Lombard Street, E.C., engineer .. 
Alfred Fowler, 6, Lombard Street, E.C., engineer aoe 
Robert Hammond, 117, Bishopsgate Street Within, E.C., 
electrical engineer ... “a 
(100 transferred on April 25th, 1892.) 
William Page, Waverley Grove, Hendon, NW. 


(This gentleman’s shares (100) were transferred on February 

15th, 1892, and he has ceased to be a member.) 

Col. John T. North, 5, Gracechurch Street, E.C. “ 
Then follows a list of shareholders holding 1 share each. 
Mr. Hammond is the chairman of the company. Regis- 
tered office, 15, St. Helen’s Place, E.C. 


Awards,—The Glasgow and West of Scotland Technical 
College students are well to the front in the printed lists of 
the successful candidates in honours at the last examinations 
of the Science and Art Department ; in fact, they are said 
to have secured more honours passes than the students of any 
other college in the kingdom. The first Queen’s Prize in 
magnetism and electricity, in applied mechanics, and in 
steam, has been gained by three students who attended classes 
at the Bath Street Science and Arts Buildings, taught by Prof. 
Jamieson and his assistants ; and further, that of the eight 
Queen’s Prizes coming to the Technical College, six fall to 
their share, besides five first class and four second passes in 
the honours stages of these subjects. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Swansea—January 4th. The Swansea Harbour Trustees 
invite tenders for the working, maintenance, and renewal of their 
electric light machinery and plant for five years (subject to earlier 
determination by the trustees). Particulars, information, and forms 
of tender may be obtained on application to the trustees’ engineer, 
Mr. A. J. Schenk. Tenders to be addressed to Mr. Talfourd Strick, 
clerk, Harbour Offices, Swansea. 


Wolverhampton—January 2nd. For the supply of an 
overhead travelling crane for the electric light station, for the 
Wolverhampton Corporation. ++ with forms of tender, 
can be obtained at the office of Mr. F. Harman Lewis, borough elec- 
trical engineer, Town Hall, Wolverhampton. Tenders to be ad- 
dressed to the Chairman of the Lighting Committee. 


CLOSED. 


Fleet wood,—The tender of the Brush Electrical Engi- 
neering Company, London, for lighting the town with the electric 
light, has been accepted by the Improvement Commissioners. The 
scheme is estimated to cost £11,000. 

The other tenders received were :—Messrs. Parsons & Co., Messrs. 
Siemens Bros. & Co., Messrs. Greenwood & Batley, Limited. 


Sunderland.—For some time pt the Highways Com- 
mittees of the Sunderland Corporation has had under consideration 
the tenders for the supplying of the necessary plant for the introduc- 
tion of the electric light into the streets of that town. The follow- 
ing have just been accepted :—Boilers and mountings, Messrs. Hawkes- 
ley, Wyld & Co., Sheffield, £1,380; engine and dynamos, Messrs. 
J. H. Holmes & Co., Newcastle, £4,340; motor alternators, Crompton 
and Co., Chelmsford, £1,352; batteries, Electrical Power Storage 
Company, £763; insulated cables, India-Rubber Works, Silvertown, 
£2,592; road work, Messrs. Simpson, Newcastle, £2,590; ironwork, 
Messrs. McLaren, Glasgow, £296; stonework, Messrs. Wilks and 
Maplebeck, Birmingham, £236. The total amount of the tenders is 
£15,074, against a sum of £21,000 estimated. At the next meeting 
of the Town Council the members will be asked to confirm the accep- 
tance of tenders, and to grant the committee permission for securing 
the loan of a sum not exceeding £25,000 for the carrying out of the 
whole scheme. 


BUSINESS NOTICES, &c. 


The Universal Electrical Directory (J. A. Berly's). 
—The above directory is now in the press, and all insertions, 
corrections, and advertisements for the 1894 issue, should be for- 
warded at once to H. Alabaster, Gatehouse & Co., 22, Paternoster 
Row, London. 


Water Power in India.—Some time ago Mr. Thomas 
Oddy, of River Street, Rochdale, received instructions to prepare 
specifications, estimates, reports, &c., for the utilisation - a waste 
water power scheme for electromotive and lighting in 
Southern India. It is intended to transmit 12,000 H.P. as its equi- 
valent in lighting energy) from some extensive waterfalls to two large 
towns some distance away. The towns named are so far apart and 
away from the falls, that it will necessitate a cross country power 
transmission line (poles and conductors) being laid, 110 miles in 
length. Some idea of the magnitude of the scheme will be gained 
from the following details extracted from the reports :—‘ 3,000,000 
cubic feet of water per minute are dey veo over the falls, with a 

clear drop of 200 feet ; 12 1,000-H.P. turbines will be required, 12 
towers, 10 bridges, 144 electric alternators, motors, and dynamos, of 
an average capacity of 250 H.P. each; telephonic communication 
from end to end and at five intermediate stations; 3,300 poles, 30 feet 
long each ; 24,000 miles of wire made into cables ; 2 large central 
station buildings ; 2 transformer stations ; 96 ‘transformers of 
250 H.P. each; massive switchbcards, weiss, flumes, sluices, 32 
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cottages for workmen, stables, 9 horses, land, &c., &c. The whole 
scheme when completed will cost £350,000. After making allowance 
for interest on this loan, paying £10,000 as a yearly instalment to 
decrease loan, paying working expenses, inclusive of cost of main- 
tenance, and depreciation of plant, machinery, and buildings, a profit 
of £7,000 per annum will be gained. This profit will increase £400 
every year as the £10,000 subsidy is paid back on account of loan.” 
The current will be utilised for electro-driving power and lighting for 
cotton mills, corn and rice mills, domestic purposes, cooking, machine 
shops, pumping, cranes, hoists, mineral mining and coal cutting, 
haulage of canal tug-boats, tramways, railways, and various other 
eee. He is now also engaged on a similar scheme for some 
public authorities in Southern Russia. This project is for transmis- 
sion of 5,000 H.P. 93 miles, from waterfalls which have been running 
to waste up to the present. 


Constantinople in London.—We referred on a former 
occasion to the elaborate fittings being made for the electric lighting of 
Constantinople at Olympia by Messrs. Benham & Froud, and have 


now the opportunity of illustrating some of the more important. 
Fig, 1 represents the large polished brass covers for arc lamps. These 
are perforated and lined with transparent ruby, have brass rings, 
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ome, and outer brass brackets, with crimson tassels. Fig. 2 is one 
of the brass lamps which are suspended across the streets by copper- 
colour’ chains. ese have dark ruby domes, polished spears and 
crescents, and crimson tassels, Fig. 3 shows the form of bracket used 


for streets and corridors, and is of hammered iron, with brass and 
copper lantern, diamond glass cylinder, perforated dome with trans- 
parent ruby ornaments, with tassels to match. Some other lanterns 


of this type, with mica cylinders, are fitted to statuettes in the cor- 
ridors. Fig. 4 is a bronzed lamp used for streets and bridges. These 
lamps, and many other fittings for gas, are of wrought iron, with 
burners in ornamental glass cylinders. The designing and construc- 


Fig. 4. 
tion of these appropriate fittings owe much of their success to the 
fact of their having been carried out under the supervision of Mr. 
R. W. Laws, whose experience in this class of work has been very 
extensive. 


The City Telephone Tubes.—At the Commission of 
Sewers meeting last week the Clerk read a letter from the City of 
London Electric Lighting Company on the subject of the telephone 
tubes in the electric lighting trenches, and also a letter from the 
Exchange Telegraph Company asking that, in the event of permission 
being granted for the use of the pipes laid by the City of London 
Electric Lighting Company, the Exchange Company might be in- 
cluded in the licenses, so as to use the tubes for telegraphs and tele- 

hones. The City of London Electric Lighting Company, in their 
etter, asked that no further delay should take place in regard to the 
Commissioners giving their consent to the use of the tubes. With 
regard to the proposed charge of £8 per annum for telephones in the 
City, the company thought such a charge was not compatible with 
the outlay of capital, and pointed out that the reduction of charge to 
3,000 telephone subscribers would mean that the proposed cheapening 
of the electric light to private consumers, who now numbered 25,000, 
could not be carried out. Mr. Gordon, in moving that these matters 
should be referred to the Streets Committee, remarked that there 
might besome modification in the terms made by the Commissioners, 
and that the charge for the telephone service should not exceed £10 
per annum. 


The Electric Light at Falmouth.—Mr. Grose has just 
completed an installation of arc lights in the windows of his three 
shops, the interior of which are illuminated by 50-candle-power in- 
candescent lights. The current is generated by a gas engine. 
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Ealing Electric Lighting.—At a recent meeting of the 
Local Board, the Finance Committee reported that, the clerk having 
announced to them that he had received from the Local Government 
Board a formal sanction to the borrowing of the board of the sum of 
£25,000 for electric lighting purposes, repayable over a period of 25 
years, the committee recommended that application be made to the 
Local Government Board for an order authori~ing the Ealing Board 
to raise the sum of £50,100 by the creation and issue of Local Board 
stock. The recommendation of the committee on the subject was 
not adopted at this meeting, but was deferred for consideration, the 
formal resolution to be submitted at the next meeting of the board. 

A deputation from the Ealing Free Public Library Committee 
subsequently waited upon the board, and complained that the com- 
mittee had not been consulted in reference to the proposal that the 
library buildings should, under the electric lighting scheme, formu- 
lated by the board, be lighted by electricity, as a part of the public 
buildings, under the control of the board. The deputation repeated 
that the Library Committee were not financially in a position to con- 
sent to, or be responsible for, any experiments undertaken in the 
installation of the electric light in the library premises. 


Wolverhampton Electric Lighting.—By the scheme 
which has been adopted by the Town Council for supplying the town 
with electricity, itis proposed to provide a generating station in Com- 
mercial Road, from which the electrical energy will be transmitted 
to a central switch station at the Town Hall. From this central 
station the high-pressure current will pass to various sub-stations in 
the compulsory area, which will be at the Art Gallery Free Library, 
and Town Hall, where it will be transformed into low-pressure energy 
for distribution. The total amount of the tenders, plus £1,320, esti- 
mated for arc lamps, is £18,762 14s. 2d. Other items of necessary 
expenditure will reach £4,020, and the total amount of capital ex- 
penditure for which a loan is sought will be as follows :—Plant, 
£17,442 14s. 2d.; arc lamps, &c., £1,320; other capital items, £4,020; 
cost of buildings and contingencies, £7,228 5s. 10d.; total, £30,011. 
The bulk of the work will be entrusted to the Electrical Construc- 
tion Corporation, Bushbury, and the boilers will be supplied by Mr. 
John Thompson, of Ettingshall. 


Liandudno and Electric Lighting.— At a recent 
meeting of the Llandudno Improvement Commission Gas Committee, 
a letter was read from Messrs. R. Belliss & V. Kingsland, submitting 
a scheme for the introduction of the electric light into Llandudno. 
They were prepared, with the sanction of the Commissioners, to take 
immediate steps to form a company of local gentlemen, and apply to 
the Board of Trade for a provisional order. It was decided to con- 
sider the subject at a special meeting to be held in January, the clerk, 
in the meantime, to report what effect such companies have had on 
other towns ; also to write to Messrs. Belliss & Kingsland enquiring 
on what terms, if they favoured the proposal, they would be prepared 
to transfer their undertaking when it had been established. 


Robey & Co., Limited.—We are informed that Messrs. 
Robey & Co., Engineers, of the Globe Works, Lincoln, have converted 
their business into a limited liability company, with an authorised 
share capital of £300,000 in preference and ordinary shares, £272,710 
of which are taken by the partners and holders of capital in the old 
firm, no issue of any of the company’s share capital having been 
offered to the public. In addition to the above capital of £300,000, 
there will be an issue of £125,000 4} per cent. debentures, making a 
total capital of £425,000. This change has been made in consequence 
of the deaths of partners,and to facilitate family arrangements, 
leaving the present management of the business unaltered. 


Electric Light at Stowmarket.—On Thursday and 
Friday, last week, the electric light was used in the Market Place, 
Stowmarket, for the first time. The installation was carried out by 
Mr. Arthur Chapman, of Ipswich, who also lighted Mr. Peddar’s Sale 
Yard on Thursday afternoon. The current was extended from the 
dynamo in the Sale Yard, in front of the White Hart Hotel, to Mr. 
Peddar's office, thence to Mr. Bishop’s establishment, which was 
brilliantly lighted inside and out. The dynamo was driven by a 
portable engine, lent for the occasion, the work being carried out by 
Mr. H. C. Gooding, of Stowmarket. 


Yarmouth Electric Lighting.—The Electric Lighting 
Committee submitted a report to the Town Council last week, stating 
that the Mayor had been appointed chairman for the ensuing year, 
and that the Board of Trade had approved the proposed method of 
lighting ; and that the Local Government Board had both sanctioned 
a loan of £15,000 for carrying out the scheme, and also approved of 
the site for the electric lighting station. Mr. Preece is to prepare the 
necessary specifications. The borough surveyor’s plans for the pro- 
posed station have been approved. 


Lists, Calendars, &¢.— Messrs. Jung Lindig, of 
Freiberg, have sent us one of their lists of leads and accessories for 
electric batteries, lead soldering apparatus, &c. 

From the staff of the Commercial Cable Company, at New York, 
we have received a card conveying the season’s greetings. This card 
is an exceedingly neat production, the subject of the illustration 
being the Vigilant launch enclosed in the hollow of a horse-shoe. 

We have received, from the Electrical Power Storage Company as 
usual, one of their handy 1894 calendar blotting pads. 


Presentation.—Mr. Ernest G. Tidd, ©.E., recently 
engineer and superintendent of Messrs. Paterson & Cooper’s contract 
and wiring department in London, was on the occasion of his i 
presented with a handsome hall gong by the contract department 
employés, who have been working under him for the last five years 
or so. Mr. Tidd recently left London to take over the management 
of Messrs. Paterson & Cooper’s‘ship lighting and Scotch department. 


The Electric Light at Prescot,—A special meeting of 
the Prescot Local Board was held on Wednesday last week to consider 
the present unsatisfactory electric lighting of the town. A report by 
the surveyor showed that the d fective light was due to some broken 
joints; and a letter was read from the managing director of the 
Insulated Wire Company stating that the defects would be remedied 
without delay. A sub-committee was appointed to wait upon the 
company in reference to the matter. 


Huddersfield Electric Lighting.—The engineer has 
reported to the Borough Council that an additional transformer 
chamber will be required in Westgate. A cellar has been decided 
upon. Enquiries are being made as to the probable number of users 
of the electric supply in the event of mains being laid in Marsh and 
Gledholt, and as to the cost of laying the mains, and the estimated 
income to be derived therefrom. 


Church Lighting,—An electric light installation is being 
fitted up in St. Paul’s Church, Bray. The work has been entrusted to 
Mr. C. Norman Robinson, of Dublin, the current being obtained from 
the Bray Electric Light and Power Station. 

It has been decided to introduce the electric light into St. Nicholas 
Church, Bristol. The work has been entrusted to Messrs. King, 
Mendham & Co. 


Cowpen and the Electric Light,—At a recent meeting 
of the Cowpen Local Board correspondence was read from Messrs. 
Sanderson & Co., electric lighting contractors, explaining that the 
absence of electric light was due to the disastrous effects of the late 
gale. Globes, wires, &c., had been destroyed, but everything possible 
to facilitate the work of repair had been done. 


Electric Lighting for Stirling.—The Provost’s com- 
mittee reported to the Town Council last week that they had resolved, 
provided the sanction of the Electric Lighting Committee of the 
Glasgow Corporation was obtained, to ask Mr. Araot, their electrical 
engineer, for his opinion and advice in connection with the proposed 
scheme of electric lighting for Stirling. 


Perth Electric Lighting.—Last week the first private 
installation of electric light in the city was inaugurated. The 
premises to which the new light has been supplied are the private 
residence of Mr. M‘Arthur, 56, George Street, and his business apart- 
ments at 10, Bridge Lane. 


Cardiff Electric Lightiny.—Tenders have been accepted 
by the Electric Lighting Committee for 250 lamp columns, lamps, 
and lamp-holders respectively. It has been decided to erect about 40 
additional lamps in various parts of the town. 


Mill Lighting.—Some spinning mills in course of erec- 
tion for the Beehive Spinning Company, Limited, Bolton, are to be 
completely lighted by electricity. ach of the three mills will con- 
tain about 700 to 800 lamps, and the necessary generating plant. 


Newport and the Electric Light,—A deputation from 
the Newport County Council last week paid a visit to Bristol, and 
inspected the electric light station. 

Electric Light at Redruth.—Mr. W. H. Smith, boot 


and shoe manufacturer, and Mr. W. Williams, butcher, have decided 
to instal electric light in their shops in Fore Street, Redruth. 


CITY NOTES. 


Stock Exchange Quotations.— Application has been 
made to the Stock Exchange Committee to appoint a special settling 
day in, and to grant a quotation to:—City of London Electric 
Lighting Company, Limited: Further issue of 20,000 6 per cent. 
cumulative preference shares, Nos. 20,001 to 40,000. 

The Stock Exchange Committee have appointed a special settling 
day as follows :—Tuesday, January 16th, 1894, City and South London 
Railway, £67,130 perpetual 4 per cent. debenture stock, and ordered 
the same securities to be quoted in the Official List. 


Bedford Electric Light Company.—The annual meeting 
of the shareholders was held on Wednesday, 13th inst. Mr. G. 
Haynes was the retiring director, and Major Moberly was elected 
auditor. Legal notice had been giveu to the Corporation and the 
Board of Trade of the company’s intention to apply for a pro- 
visional order. 


Salt Lake and Ogden Gas and Electric Light 
Company. — Notice is given by the Gas, Water and General 
Investment Trust, Limited, that the coupons due on January 1st 
next on the first mortgage 6 per cent. gold bonds of the Salt Lake and 
Ogden Gas and Electric Light Company will be paid at the National 
Provincial Bank of England, Bishopsgate, K.C. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week December 22nd, after deducting 17 per cent. of the gross 
payable to the i'e.egcaph Oomoary, 

were £3,446. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
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Closing 


Business done 


| otation n, duri 
| Gharet | sith, | December sith. 
| wes | 
African Direct 4 Deb. and to Bearer 
Limited” 42 — 44 43 — 45 432 |... 
Do. do. 6 80$— 814 814— 824 82 813 
Do. _do. 74— 7 74- 8 7% 78 
Brazilian Telgra 10 11g— 12}xd 124 11i8 11g 
Do. do. 5 p.c. ph, Limi 101 —104 101 —104 
Do. 5 p.c., 2nd Beries, repayable in ‘June, 1906 .. 100 1c8 —112 1¢69 —113 . vee 
Brush Tlectrical Engineering Ordinary, Nos. 1 to 63,416... ... | 3 23 28— 24 | 
Do. do. Non cum. 6 p. c. Preference, Nos. 1 to 63,416 2 2— 29 24— 23 “ 
Do. do. 4% per cent. Debenture Stock Stock 1u5 —107 105 —107 106 a 
Charing Cross & Strand Electricity Supply Nos. 1 to 6, 215 to 718, } = = 
and 10,001 to 30,000 
Chili Telephone, Limited, Nos.1to 40,000 ... 5 2— 3 
City and South London Railwa: | Stock 28 — 33 28 — 33 os woe 
City of Lenton Elec. Lighting Co., Ltd., Ord. 40,001- “$0,000” 10 114—11% 114— 113 
do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 10 123— 13} 127— 133 13 | ove 
Cable, Capital Stock $100 140 —150 xd} 140 —150 
Consolidated Construction and Maintenance, Limited .. 10/- te— vee 
Crompton & Co., td, 7 p.c. Cum. Pref. Shares, Nos. 1 to 20,000 5 4— 4} 4— 4 455 
Do. do. 5 p. c. 1st Mort. Debs., 1—400 of £100, and 96 —101 96 —101 = 
“A” 1—200 of £50 each an = 
Cuba Telegraph, Limited 10 114— 124 114— 124 11g vee 
Do. do. 10p.c. Proference 10 18 — 19 18 — 19 
Direct Spanish Tolegeaph, (£4 only paid) 5 24— 34 24— 34 
do. . c. Preference 5 84— 9 9% 
Direct | United States Cable, Thnited, 20 113— 118 11g— 113 11g 
Eastern Telegraph, Limited, Nos.1t0 400,000... 10 15 — 153 15 — 154 15%) 15 
Do. 6 p.c. Preference ... ove 
Do. 5 p.c. Debs. (1879 issue August, 1899 see 
Do. re 8 . | Stock | 114—117 | 114 -117 | 1144 
Eastern = China h, 10 154— 15} 154— 153 15z 
. p.c. (Aus. Gov. Sub.), Deb., 1900, ann } 
1 to 1,049, 3,976 to 4396 
Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400  ... 100 103 —106 
Do. 4>p.c. Debenture Stock 114 —117 114 —117 
Eastern and South h, Ltd., 5 p. c. Mort. Deb. 1900 } 
redeem, ann. Registered Nos. 1 to 2,343 
146,8007 Do. do. og to bearer, Nos. 2,344 to 5,500 eis 103 —1.6 103 —1C6 soe se 
,0002 do. 4 /p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 103 | = 
200,0007 4 p.c. Reg. Mt. Debs. (Mauritius Subsidy) 1 to 8,000 25 166 —109°/,| 106 —109°/,| 107 1065 
120,000 Construction, Nos. 1 to 120,000 ... _ £2 onl 
12,845 7 p. c. Cum. Pref., Nos. 1 to 12,845 2 4— 1 1} 
19,900 «Blectricity ‘Suppl of Nos. 101 to 20,000 .. tes 
100,000 | Elmore’s Patent Copper Depositing Co., Ltd, Nos, 1 to 66,760 2 
91.195 | Elmore’s Patent Cop per Depositing, Limited., Nos. 1to 70,000... 2 § § 
,385 | Elmore’s Wire Mfg., Ltd. 1 to 67,385, issued at 1 p.m., allpd. |g 2 oo 
20,000 | Fowler-Waring Cables, Nos. 301 to 20, 300° ... (£4 10s. only paid) g 5 14 
180,227 | Globe Telegraph and Trust, Limited . 8% 8% 8} 
180,042 Do. do. 6 p.c. Preference 153 15% 154. 15 
,000 | Great Northern Tel. Company of Copenhagen |Z 10 20 — 20 20 — 20 
200,0007 Do. 5 p. c. Debs. (issue of 1883) 100 —107 104 —107 
12,1347| Greenwood and Batley, Ltd. Nos. 4667 to 14,000 10 44— 5h 44— 
9,6007 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 |= 10 
50,000 | India-Rubber, Gutta ‘Soothe and Ti ph Works, Limited .. |{ 10 214— 22 214 — 223 223 22 
200,0007 Do. Deb, 100 | 102 —104 | 102 —1C4 
17,000 | Indo-European Telegra wn on j 25 40 — 43 40 — 43 oe “ 
11,334 | International Okonite, Ord Ordinary os, 22,667 to 34,000 ... 10 i=. 
6295 Do, ” pref., £6 paid | | | | ... 
100,0007 Do. 100 | 105—108 | 105 —108 
49,900 Blecteie Supply, Ltd., 6,101 to 50,000 (£10 paid) 10 8 84 8 
50,0007 5 p.c. debentures, 105,000 i in bonds of £10, £20,£40|¢s ... 103 —106 103 —106 
15,000 | Monte Video Telephone Co., Ord., Nos. 1 to 15,000 fully paid Z 5 - i— i]... . 
28,000 Do. do. 6 p.c. Pref., Nos. 1 to 28,000 fully paid 5 2— 3 e=- & “ ove 
484,597 | National Telephone, Limited, Nos. 1. to 438,984... 5 4gxd) 4§— 4 
15,000 Do. 6p.c.Cum., 1st Preference... 10 134— 14}xd) 144 ove 
15,000 Do. 6. p. c. Cum. 2nd Preference ... a3 3 10 13 — 14 xd 13 —14 pect ae 
119,234 Do. 5 p. c. Non-cum. 3rd Pref., Nos. 1 to 90,950 .. a 65 5i—_ 5gxd) 5 ove 
726,4771 Do. .c. Deb. Stock Prov. Certs. fully 113 —115 113 —115 1144 1135 
48,800 | New Telephone, Limited, Nos. 25,901 to 74,700 __... £2 paid) 10 ove 
6,452 | Notting Electric Lighting Company, Limited, fully paid... 10 5} 5} 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only ro a. | = “ woe 
100,0004] Pacific and European Tel., Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1 8 100 102 —105 102 —105 ’ ; 
11,802 | Reuter’s Limited ... 5i— 64 . 
19,980 | St. James’s & Pall Mall Electric Light ‘Co., Ltd., Ord., 101—18,780 : 5 5s— 6 53— 6 . eee 
20,000 Do. do. 7 per Nos. 20,081 to 40,080 5 & %— & os 
3,381 | Submarine Cables Trust 8 Cert. 114 —119 114 —119 
78,949 | Swan United Electric Light, Limited .. only paid) |" 5 24— 23 2i— 2 24 
| Telegraph Construction and Maintenance, Limited ... 12 36 — 38 36 — 38 
150,0007 Do do. do. 5 p. c. Bonds, red. 1894 100 105 —108 105 —108 eee oe 
,000 | United River Plate 5 2— 24 
146,701 weet ture Stock Stock | 90 —100 9—10 | 
African Telegraph, h, OB. to 33 oe 10 
260,9007 do. 100 98 —101 99 —102 
30,000 | West Coast of America Telegugh, - |g 10 
:150,0007 Do. do. do, 8 p. c. Debs., repayable 1902 100 99 —103 101 —104 ove 
64,242 | Western and Branlinn Telagmgh, 15 6 — 64 6 — 6} . vee 
33,129 Do. 5p. Cc. Cum, Preferred eee eee 7 54— 5g 54— 
33,129 Do. 5 p. c. Deferred 7 1 
178,2007 Do. do. 6p.c. Debentures “A,” 1910 100 103 —106 104 —197 ove 
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ELECTROLYTIC ACTION OF STREET RAIL- 
WAY CURRENTS.* 


By R. FLEMING. 


Duane the last few years of development of the electric 
railway a serious difficulty has arisen in connection with it— 
namely, the electrolysis of water, gas and other pipes, electric 
lead covered cables, and all metallic conductors that may 
happen to lie parallel with the track. Even the supple- 
mentary and bond wires of the track have been attacked, as 


_ might be supposed, owing to their position. 


Various suggestions for remedies have been given from 
time to time, but none of these that I have seen will be of 
very much benefit. 

Reversing the polarity of the rails has been the chicf 
remedy sought where this evil exists. This is not a remedy 
by any means ; it merely transfers the action from one point 
to another, as electrolytic action surely will take place as long 
as the current leaves the track at one point and returns at 
another. This it will do as long as the return circuit (the 
rails) has a high resistance. 

It is the difference of potential due to this high resistance 
between the point where the usual ground wire is joined to 
the track and the far end of the line, where there are cars 
ranning, that causes the current to be deflected into the 
ground and to follow the pipes as long as they offer a better 
path than the rails. 

Another suggestion was to make an electrical connection 
between the tracks and pipes at as many points as possible. 

This is not to be depended upon, as there are bound to be 
high resistance joints in all pipe lines. In such a case the 
trouble would be only intensified, as the action would be con- 
centrated at either side of the joint, and disintegration 
would take place in a very short s of time. 

The only effectual remedy that I can see, is to as nearly as 
possible isolate the track from the ground, and make the 
rails in reality a complete return circuit of low resistance, 
not a high resistance, or perhaps interrupted circuit, as they 
= are owing to broken bonds and rusted fish-plates and 

ts. 


No amount of bonding will insure a continuous circuit for 


_ any length of time, on account of the liability of the bonds 


getting broken through the electrolytic action of the current 
when they are covered by moist earth and gravel, through 
mechanical vibration due to passing cars, and by waggon 
wheels, &c. 

Even a supplementary wire placed in the usual manner 
will not remedy the difficulty, owing to the vigorous manner 
in which this wire is itself attacked by electrolysis, which 
will in a short time give it a very attenuated appearance and 
eventually eat it away completely. 

By watching the operation of a great many electric street 
railway lines it is easy to see that a large percentage of the 
energy generated at the power station is not expended in 
driving the car motors. A large portion is used up in over- 
coming the resistance of badly proportioned feeder and 
trolley lines, and a still larger portion is expended in forcing 
current through high resistance rail joints. When these fail 
altogether the current passes through the ground and the 
pipes and cables that are buried there. 

This is also the case with supplementary wires that are too 
light for the work they have to do, or are perhaps broken in 
one or more places. It is this stray current that causes all 
the mischief as it enters and leaves the different systems of 
piping. 

This annoying trouble can be in a great measure, if not 
altogether, avoided by taking the supplementary wire from 
the rails, where it is subject to various agents of destruction, 
and placing it in the conduits when such are used, or on the 
poles where it will be out of harm’s way. 

It should be ran in the same manner that the other feeders 
are and should be calculated with the same nicety, for the 
work it has to do and the carrying capacity of both should 
be about the same. 

This return feeder should be carefully joined to the rails 
at intervals of from one hundred to four or five hundred feet, 


* Western Electrician. 


depending on the traffic. For heavy traffic lines there should 
be a tap at every pole, and in addition the rails should be 
well bonded, double bonded and interconnected, if possible. 

The wires leading from the rails to the poles should be 
thoroughly insulated from the ground, so as to prevent their 
being eaten away by electrolysis, as they are bound to be if 
left unprotected. 

This, of course, will add to the first cost of construction, 
but it is not necessary that the wire be expensively insulated. 
A bare wire will answer the purpose as well as any. There 
is no question about the economy of such a plan, as the 
reduced ©? R loss will pay for the additional outlay in a short 
time. 


THE CONTROL OF HEMORRHAGE BY 
ELECTRICITY. 


THE control of hemorrhage is often a difficult matter, 
especially in connection with internal operations, such as 
have frequently to be carried out in gynwcology. The posi- 
tive electrode of a fairly strong continuous current has 
sometimes been found very effective in stopping the hemor- 
rhage, but on the other hand it has sometimes proved unavail- 
ing. Dr. Augustin Goelet, of New York, has lately done 
good service by calling attention to the probable causes of 
failure, and by pointing out how they may, to a great extent, 
be avoided. In speaking of the rationale of the process, by 
which bleeding may be stopped electrically, he says : “The 
action which brings about this result (the control of hemor- 
rhage) is due to several things operating together ; first, an 
electrical osmosis which takes place in the direction of the 
current from the positive to the negative pole, whereby 
depletion with paling and drying of the tissues in the 
vicinity of the positive pole is produced ; second, the con- 
gestion or blood stasis of the uterine body or attached fibroid 
mass is relieved ; third, the detachment of adhesions between 
contiguous peritoneal surfaces, which is one of the first 
results observed from the use of the current, allows the mass 
to rise in the pelvis, and removes one of the causes of 
obstructed circulation ; fourth, cauterisation and destruction 
of the diseased endometrium, resulting from the liberation 
of oxygen, chlorine, acids, &c., at the point of contact of 
the positive pole with the tissues, produces eventually a dense, 
unyielding eschar, which acts as a barrier against subsequent 
bleeding.” He then goes on to show that one of the frequent 
causes of failure is insufficient and imperfect contact between 
the electrode and the endometrium. ‘The need for attention 
to this matter of actual and complete contact between a 
metal or carbon electrode and the surface to be dealt 
with, is so obvious, that one is at first surprised to find 
that many serious failures have been allowed to result from 
its neglect. It must be remembered, however, that the 
class of operations referred to by Dr. Goelet are carried on 
inside the body, where sight, and even direct touch, often 
cannot be employed to guide the movements of the operator, 
or inform him of the exact position of the electrode with 
reference to the surface he desires to act upon. Failure is 
also declared to arise through making the application when 
the bleeding is very active, the result of which is that “'The 
action is expended upon the blood filling the cavity, which is 
constantly refilled as it becomes emptied, and the result of the 
decomposition is constantly being washed away.” @n this 
point Dr. Goelet goes on to say: “ However, if the applica- 
tions are persevered with, and are properly made, they will, 
in the majority of cases, control an active hemorrhage ; but 
success should not be expected from one or two or several 
applications at this time.” It is with satisfaction that we 
learn, from such an authority, that there is a method of con- 
trolling active hemorrhage, which he considers, from actual 
experience, to be a very effective one. This method is one 
on which we made favourable comments some months ago. 
It is called “ cupric electrolysis,” and is part of a system of 
metallic electrolysis recently introduced by Gautier, of Paris. 
“Tt may be employed in the midst of an active bleeding with 
certainty, since the decomposition of the copper electrode by 
the action of the positive pole liberates an astringent salt, 
the oxy-chloride of copper, which produces coagulation. An 
additional reason for an immediate result lies in the fact that 
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it is driven into the tissues by electrical osmosis, and the 
structures for some distance beneath the surface are stained 
by it.” Gautier’s experimental determination that no harm 
resulted from the absorption of this salt, has been borne out 
by ior made “upon the patients” treated by this 
method. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


THE annual general meeting of the Institution was held on Thurs- 
dey, December 14th, Mr. W. H. Preece, F.R.S., President, in the 
chair. 

The formal business having been disposed of, : 

The Prestpent referred in feeling terms to the death of Prof. 
Tyndall, who in the early days of the Institution was a frequent 
attendant at its meetings. 

The SEcretary, having read the annual report of the council, the 
President invited observations from members. 

_. Mr. ANSELL said he rose to ventilate the question of the due repre- 
sentation of all classes of the profession on the council. Having read 
‘a memorial on the subject, Mr. Ansell said that as yet time had not 
admitted of their obtaining many signatures, but there was no doubt 
that, when the matter was put before them clearly, a great many 
would adhere to the p: itions therein laid dowy. There was a 
feeling that telegraph interests were not fairly represented, and if 
something was not done, it was probable that there would be a very 
large secession of members from the Society. At midsummer, 1846, 
there were 84 of them associated with the old Electric Telegraph 
Company, the earliest pioneers of the telegraph systems of the 
world ; there were only 11 of them now living. But it was from that 
small body of men that had sprung the magnificent Institution which 
they nowsaw. The men who were associated in the building up of 
that Society were giants to what they who preceded them were; they 
-had gone ahead of them. But by virtue of having laid the founda- 
tions of what was now a magnificent Institution they claimed to be 
on the council. 

: PreEsmpent said he thought Mr. Ansell would find that the 
-body of the Institution was with him on this question, and the 
council also ; and if he would propose that the writers of the memo- 
rial should form a committee to consult with the new council, the 
old council would certainly advise the members of the new council 
to meet the committee and discuss the whole question. 

Mr. ANsELL said if the council would accept the memorial as a 
basis, the memorialists would be delighted to meet the council, and 
he hoped they would be able to make some sort of arrangement that 
would satisfy the requirements of those he represented. 

Mr. Grove suggested that some effort should be made to place 

copies of the papers to be read in the hands of the members at an 
earlier period than they were now obtainable. With their large 
membership a general distribution might be troublesome and expen- 
sive, but he would suggest that if necessary a charge should be made 
to cover the cost of such a circulation. 
«The Presipent said there were difficulties in the way of carrying 
out the suggestion, but the chief of them was the author. If authors 
would only let them have their papers a week or two beforehand, 
they might be able to do what was suggested. There was some 
difficulty in getting papers, so that they rarely had any in hand. If 
members would give them plenty of papers they would have them 
(printed and circulated in time. 

The report of the council was then put to the meeting and carried. 

The usual yotes of thanks having been , the PresipENt 
announced that the officers and members of council as printed on the 
balloting list had been elected. Pa 


‘The discussion was then resumed upon Prof. George Forbes’s paper 
on the Uririsation of WaTER PowEr aT NiaGaRa. 


__ Mr. Frrranti said there were several important features in which 
‘the dynamo proposed was novel. One of them was the method of 
insulating the coils. He had not heard of any other proposition 
except that of Prof. Forbes, for doing it in that way. ft might be 
interesting to know that in the provisional specification of a patent 
he abandoned, occurred the following passage: “ Another method is 
to enclose the armature in insulating material, leaving a sufficient 
clearance all over the surface of its conductors to enable the oil to 
Tun in and entirely cover, or as nearly as possible, all the conductors. 
This oil may be kept under pressure as above explained” There was 
& provision for tubes or vessels from the outside of the oil case for 
facilitating the circulation, and for conveying away heat. He let 
‘that drop, and he thought wisely so. It might be worth the con- 
‘sideration of Prof. Forbes and the engineers of the company whether 
they would adopt this method as at present designed. He recognised 
in the design of whe meee most ‘distinctly, the design of Mr. 
Cc. E. L. Brown, of én, perhaps the man who had done most 
towards high pressure work and long distance transmission. The 
subjection of the magnets to centrifugal force and the insulation 
with mica were essential features of the design sent in by Mr. Brown 
to the company. With regard to the cooling of the bearings, there 
‘was a very ingenious dévice, of which doubtless many had thought 
of making an electrical contact when the bearing overheated. He 
thought it said in Prof. Forbes’s paper that when this contact was 
made, water could be turned on to cool the bearings. It was a very 
general practice amongst English and Continental engineers to circu- 


late water continually in the jacket round the bearing, which of 
course was preferable to throwing water on from a hose according to 
marine practice, but in this case he should say it would be very 
effective if water were always left on. There should surely be 
enough water at Niagara to make this possible. He considered 


the exciting a large plant like that in series was anything but 
the best arrangement; he believed that the old parallel method of 
exciting had many points in its favour. With regard to the 
dynamos being built by the Westinghouse Company for the 
Cataract Construction Company, he was surprised to see that, after 
all that has been done with high tension work, the failures made and 
the successes achieved, they have not thought fit to go any higher 
‘than 20,000 volts. The question of transforming - was, in practice, 
a very awkward one. It led to many objectionable results, and was 
especially bad where it was combined with other dynamos working 
direct on the circuit at high pressure. He believed it was contem- 
plated to make those dynamos of higher pressure than 20,000 volts; 
then, hé supposed, the old’ ones would have to be re-wound, re- 
modelled, or worked on this objectionable plan. There was, he 
thought, a very great difference which might not appear at first sight 
between designing dynamos and building them as a regular practice ; 
in fact, a thing which one made an ordinary daily business, and 
getting together a collection of all the information which was avail- 
able in the world, and this in no limited sense, and then, without any 
previous knowledge of dynamo design, and especially building, and 
more especially running, to design a machine which is supposed to 
fulfil great expectations. This was perhaps the point of greatest 
difficulty in the company’s scheme. If the designs of any one of the 
many constructors had been taken; if it had been left to those who 
made the best designs to design finally and build the dynamos, instead 
of contemplating the idea of designing a machine for them, it would, 
he thought, be a more satisfactory way, and more certain of success. 
With regard to that of the construction of the line and the E.M.F. 
to be used, as he understood it, it was proposed to use an E.M.F. of 
20,000 volts, on the assumption that as at Deptford there had been 
used an E.M.F. of 10,000 volts between one of the conductors and 
the earth, or rather, between the inner portion of the concentric 
cable and the earth, the risk of failure would be no greater with 
20,000 volts than with 10,000. He thought this was a great fallacy. 
If they had two cables, both insulated from earth, and charged in 
this way, it was exceedingly unsuitable, and a very undesirable plan. 
If they adopted the safest method of conveying electricity, namely, 
by concentric cables, then the outer conduttor only took the same 
potential as that of the earth. If the two cables were separate, they 
were liable by any accident which might occur in practice to have 
one put to earth. Then they would have a reversal of strains, the 
whole theory of 20,000 volts being as easy to upset as 10,000, and 
they would have conditions which they had not provided for. 
He thought therefore it was rather a delusicn to imagine that 
equal safety with 20,000 volts, and both conductors insulated, 
was to be obtained in comparison with the safety cf 10,000 
volts and one conductor to earth at one place. With regard 
to the subway for the conductors, he thought it was quite pos- 
sible if any fault did cccur in the subway, that it would cause a 
very serious state of affairs, and would possibly lead to the 
complete breakdown of the system. He thought the subway the 
most unsatisfactory way of dealing with the question ; but that was, 
of course, only his personal opinion. Next, they had the question of 
periodicity. He ventured to say that so high a periodicity as 100, 
or even 86, as at Deptford, would be fatal to an economical working 
of the system. They came, now, to a most interesting question, 


‘How was electricity to be transmitted to a very great distance, and 


by what method was it to be done? Was it to be done by 
alternating currents, or by continuous? He must say he did not see 
the faintest chance of its being done with continuous, but, at the 
same time, he saw very grave difficulties in the way of doing it by 
alternating currents. He hoped some day the company would take 
current as far as New York City, a distance he believed, of 500 miles, 
and to Chicago, a distance of 500 miles in the other direction, and he 
did not see why it should not be commercial if it were done suffi- 
ciently well. The question was, upon what system should it be done? 
It was a matter which would require the very gravest consideration by 
the experts of the company before any satisfactory eonclusion could 
be arrived at. There was a point which he thought ought to be 
drawn attention to, and that was that the company contemplated 
building the machines in America, and that not one of the designs 
sent in by competitors but was already covered by American patents, 
and they would have to reckon with the American patentees, and not 
with the ple who gave their years of work and sent in their 
designs. It was upon this basis that those designs had been got out; 
it was upon the work of the world—the electrical world—unrecom- 
pensed, that the undertaking would be carried out at Niagara. He 
did not think, himself, that it would answer so satisfactorily as 
though it had been put into the bands of one constructor, like Mr. 
Brown, who had already known what it was to build such work upon 
a lesser scalé, but of the same nature. He did not attach the slightest 
blame to Prof. Forbes, and he was sure no one would think he did so ; 
but it had been a beautifully worked arrangement which everybody 
had fallen into, and they could only regret the result. 

Mr. ALEXANDER SremeEns said it was only right to the Commission 
who asked for the tenders that he should put the matter from a 
different point of view from that represented by Mr. Ferranti. Mr. 
Ferranti had said that he did not compete ; therefore, perhaps, he was 
not acquaihted with the conditions upon which the tenders were given. 
He (Mr. Siemens) had the pleasure at the time of speaking to the 
President of the Commission, who explained to him that the conditions 
were to be that the different competitors were to send in detailed 
designs, and, if successful, superintend the construction of the 
machinery in America for a commission of 2} per cent. or 5 per cent., 
he forgot which. He told the President of the Commission that 
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under the circumstances they could not compete, except by giving 
a general design. Under those conditions they competed, but did 
not send detailed designs, and, as a matter of course, were 
excluded from the prizes. But he was perfectly certain that 
nobody who read the conditions under which they tendered 
could say that it was not from the beginning the intention to 
construct the whole of the machinery in America. They all knew 
of the high import duty in America, and of the cost of freight for 
such heavy machinery, and that it was only natural that it should be 
done in America. This was perfectly plainly stated in the condi- 
tions of tendering, and also that the prizes were to be £500 to 
£200, which he quite agreed was not an adequate compensation. 
He did not think any question ought to arise about being able 
to send a current of 20,000 volts through underground cables. 
He would remind them that there was a concentric cable 
which had an alternating current of 24,000 volis between the 
Frankfort on Main Exhibition and the Marine Exhibition, running 
all the time, and without any difficulty whatever. His firm had 
since been using the same cable in experiments with 50,000 volts, 
and had occasionally gone up to €0,000 volts, and there had never 
been any difficulty or anything wrong with the cable. Therefore he, 
for one, would be perfectly ready to supply cables that would carry 
20,000 volts. Another point which had been insisted upon was that 
it was quite out of the question that a continuous current could do 
such a transmission. Well, he was not so sure about that. Their 
own project for the Niagara transmission was for continuous 
current, using ‘machines in series, and also motors in series, and 
from the experience they had gained he was not at all afraid about 
being able to insulate everything sufficiently well to be able to use 
that pressure. He was not sure that the Cataract Construction Com- 
pany would not be converted to the continuous current before it had 
completed its installation. 

Mr. 8S. H. EversHep said that there was one great argument for 
using as low a frequency as possible, the enormous inductive drop in 
the lines if run at the 100 periods of Mr. Mordey. He fully agreed 
with Mr. Mordey that 100 were the best if that difficulty could be 
got over, but it was a very serious one. If they had mains of 3 square 
inches in section, as Prof. Forbes would have, at 2,000 volts, and 
placed those mains 6 inches apart in every mile, if they ran at 100 
periods, they would have a drop of 880 volts due to induction; the resis- 
tance drop was negligible. Running at 25 periods the drop in the 
primary was reduced to 192 volts due to induction, while the resistance 
drop was 27 volts. On that ground alone Prof. Forbes appeared to 
him to have an unanswerable argument in favour of low frequency 
in this particular case. 

Mr. CrompTON said the question which was of real interest to them 
was what would be the cost to the users in Buffalo, or in the more 
distant towns? How would it compete with the cost of power pro- 
duced in those towns. There was nothing in the paper to give them 
an inkling as to the form of calculations taken out under this head. 
He had been forestalled in many of the remarks he would have made 
by Mr. Ferranti. The barefaced attempt to pick the brains of the 
world, and then to utilise the information gained for the benefit of 
the American manufacturers, was not a thing to be admired. He was 
sorry to say the attempt was often made in this country; he spoke 
feelingly. There were many who had spent their blood and treasure for 
many years in the perfecting of the mechanical details and the other 
details of electrical machinery, and who could not get any reward for 
their labours, simply because no system of patent laws could coverevery 
little detail of design. The regular modern habit was for the last comer 
to pick the brains of the world, so they must not blame the Americans 
in this case. They were only doing on a large scale what they were 
all doing on a small one. Mr. Siemens talked of there being no diffi- 
culty in making cables to withstand 20,000 volts, but he thought he 
was forgetting what the cost of those cables would be. Prof. Forbes 
had tried’ to get out of the difficulty by using bare copper, and of 
course he (Mr. Crompton) was with him there. But he would not 
like to be in that culvert when 20,000 volts were going on. He did 
not think continuous currents had been condemned on sufficient evi- 
dence. He did not agree with Mr. Ferranti that 40 periods were 
good enough to produce good electric lighting. He had seen many of 
Ganz’s stations at 42, and the arc lighting was disgraceful—so dis- 
graceful that whenever it was in competition with another system in 
the same town, they lost their arc work. 

Mr. Weeks, Mr. Mavor and Major-General WzBBer having taken 
part in the discussion, 

Mr. Kapp gave an abstract of a communication from Mr. C. E. L. 
Brown. Mr. Brown advocated a higher frequency than Prof. Forbes, 
and with regard to running in parallel, said he had been unable to 
detect any difference between low frequencies such as 15, and up to 
100. With regard to transformers, he said no doubt high frequency 
was best, and he went on to point out that it was far more difficult 
to design large transformers to run cool than small ones. ‘Motors 
might be suitably designed for high frequencies to give results quite 
as satisfactory as with low, until they got above a frequency of 60. 
Considering the impossibility of supplying light at the same time as 
power, it was advisable to be above 30, and for arc lighting the fre- 
quency should be not less than 40. To adopt the two-phase system, 
using four wires seemed to him a bad arrangement, and judging from 
his own experience, none but bad results could be obtained. It cer- 
tainly seemed remarkable, considering the number of designs sent in, 
many of which were extremely good, that Prof. Forbes should have 
decided upon about the worst arrangement possible for his machine. 
He could not imagine a more inconvenient arrangement than the 
magnetic wheel revolving outside the armature, so that it was impos- 
sible to get at the machine while in motion, whilst losing entirely the 


ventilating effect of the revolving wheel for the cooling down of the’ 


armature. 
' Prof. Forpes said he had to them on the fact that 
that evening's discussion had somewhat redeemed the character of 


. dealing with a problem of such importance which they would expect 


the Institution. There had been shown more of that capability of 


from such an institution than was shown on the previous evening. 
Those who had really studied this problem to some extent, who know 
what the difficulties were, and where the pitfalls were, must have felt 
that some of the gentlemen who took part in the discussion on the 
first night had not even begun to grasp the character of the problem 
before them. He, himself, had felt nothing but sorrow for the pusi- 
tion of that Institution in having such speeches made on a matter 
of so much importance. That evening there had been more appre- 
ciation shown of the difficulties of the work and of its character 
generally, and the discussion had been carried on with less show of 
ignorance. There had been some hard words and strong opinions 
expressed, sometimes injudiciously, sometimes apparently after con- 
siderable thought, but nearly every adverse view had been combated 
by those who had spoken from other parts of the room. In the dis- 
cordant views expressed by the various speakers, he saw a reflection 
of the train of reasoning which had been going on in his mind during 
the years he had devoted to the subject, and he saw the beginning of 
the workings of the minds of those who would have arrived at 
different conclusions if they had had longer to think about the matter. 
He was astonished at the manner in which the question of low fre- 
quency had been received. He did not claim for himself one atom 
of credit for having, after most careful consideration, arrived at the 
conclusion that the lower the frequency they got in the design of 
their dynamo the better would it be for the working; but now, after 
the remarks that had been made, he began to look upon himself: 
almost as if he were the discoverer of low frequency. There was very 
great divergence of opinion with regard to frequency, but he felt 
confident that as time went on those who had spoken at the previous 
meeting—Messrs. Kapp, Mordey and Swinburne—would arrive ata 
different conclusion. If he had the slightest feeling in this matter, 
which he had not, and wished to gain great credit to himself instead 
of success in his work, he should enjoy the objections that were being 
raised by men so distinguished in their profession. He should then 
look forward with pleasure to the time when he could show the 
system working well at Niagara, and say, ‘‘ This is the system which 
was found to be faulty by Messrs. Mordey, Kapp, and Swinburne.” 
He should then be enjoying the sort of triumph which had been 
thrust upon him with regard to fhe question of alternating currents. 
In the year 1890 he presented to the International Commission a re- 
port.of the manner in which this work should be done, and insisted 
that it should be done by alternating currents. Every one of the 
members of the Commission was opposed to it. Since that time 
everyone, except one, had come round to the view that alternating 
currents were the only ones that should be adopted for their pur- 
pose, and naturally he felt proud of having insisted upon that at so 
early a period. Before going on to discuss the different speeches, he 
wished to say a few words on a subject which Mr. Ferranti had 
brought forward, and which had also been alluded to in the technical 

ress. It had been said that the International Commission was a 
Serer and that those who prepared schemes had been treated un- 
fairly. Mr. Siemens had, in a great measure, answered this, and he 
would not delay them by referring to that part of the subject. But 
it had been said that it was determined to give to the men who 
furnished the plans which should be adopted the superintendence of 
the work. He held in his hands a report which he submitted at the 
time in which he said that alternating current was to be used, that 
it was to be of two phases; that 2,000 volts was to be used for the 
local work, that step-up transformers were to be used to carry it to 
Buffalo, that the motors were to be synchronising motors, Tesla 
motors with two phases, and motors with laminated fields and com- 
mutators. The International Commission had been absolutely loyal 
to their compact in giving him the superintendence of this work. 
The only serious mistake which he made in that report—and he went 
most fully into details of construction—was to recommend the 
adoption of Mordey alternators. They knew now that they were not 
of the right frequency, and that in certain other points they would 
not suit their purpose. Dr. Fleming’s remarks were the redeeming 
feature on the last occasion; he showed himself to be a practical 
engineer in the highest sense of the word, that was, a man of great expe- 
rience in the line which he was discussing, and who knew how to apply 
theoretical considerations to the solution of practical problems. 
If the discussion had been barren in certain parts, they had at 
least heard from him of the methods used at Deptford to overcome 
electrical resonance, and that was an important point. The endorse- 
ment which Dr. Fleming had given to his views he considered to be of 
great value, and showed that he had given some attention to the 
subject. When he said that the lines should never be suddenly con- 
nected to or disconnected from the machine, he said something which 
other speakers probably considered might be regarded as an axiom. 
But although it might be the practice in this country, it was abso- 
lutely the contrary to the practice in America. Mr. Mordey entirely 
failed to grasp the situation. Accustomed as he was to deal only with 
electric lighting plants, and those what they might, without dis- 
courtesy, call comparatively small plants, he did not realise what their 
scheme was to be, and especially he did not realise that theirs was to 
be a power distributing plant, and that the electric lighting that was 
to be done was utterly insiguificant compared with the rest of the 
work. His opinion that he (Prof. Forbes) had thrown down the 
gauntlet to electric lighting men, showed that he did not realise the 
nature of the problem; his reference to transformers of small 
horse-power as being applicable to their case also showed it; his 
willingness to.condemn the artificial load on the ground of expense 
also showed it. With regard to parallel working, Mr° Mordey argucd 
if 100 periods succeeded, why go down to 25? He (Prof. Forbes) 
had shown 20 reasons for going down below that. It was true 100 
periods would allow of the machines working in parallel without 
getting out of stop. But they wanted more than that ; they wanted 
them to run in step without waste current, passing from one to the 
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other, and without breakdown. He did not consider that 100 periods 
would succeed so well as Mr. Mordey would lead them to believe. 
Mr. Mordey knew quite well that while his alternator worked 
in parallel, it did not work perfectly; he knew his machine had 
broken down at times. They at Niagara could not afford to experience 
such breakdowns as he had met with in his comparatively small 
machines. Even supposing Mr. Mordey replied that it was not the 
high frequency that caused the breakdowns, he (Prof. Forbes), as the 
engineer of important work, could not take the risk, whatever the 
causes might be. Mr. Mordey’s alternator did not work well enough 
for their purpose. He said in 1891 that before deciding whether to 
adopt it or not, tests must be made with high resistance between the 
dynamos in parallel. Mr. Mordey put in a group of Sunbeam lamps in 
serics. The lamps went up and down with a periodicity of afew seconds, 
and the tendency was to rise to maximum brilliancy, showing that 
there was a tendency to work rather in series than in parallel. From 
the moment of those experiments he (Prof. Forbes) felt that the 
machines were not suitable for their purpose, although he never men- 
tioned it until he was compelled to do so by Mr. Mordey’s claims for 
his special mode of working. Mr. Mordey thought artificial loads 
would introduce greater dangers. He had been utterly unable to see 
what those dangers were. Otherwise the objections raised to them 
was that they were somewhat of a complication. When they put an 
unloaded dynamo on to full load, there was a considerable drop, and 
all he claimed for the artificial load was that it was a help to keep 
the machine from breakdown. They could not afford to have break- 
downs. He looked to every possible safeguard that could be devised, 
even thongh the expense were something greater. In this case there 
was no additional expense, because the artificial load, when not being 
used for that purpose, was useful for other purposes. Mr. Mordey’s 
remarks about skin resistance would be accurate if they could sub- 
divide the 36 square inches required for the conductors of the first 
15,000 horse-power used at 2,000 volts. But they could not 
get — for the enormous conductors unless they ma:sed them 
together, and at high frequencies the skin resistance would 
come in. Mr. Mordey’s remarks on transformers caused him the 
most regret, for they showed how far he was from grasping the 
 naperares He did not appear to realise the work that must be done 
y consulting engineers. An engineer was very little likely to advise 
such a scheme until he had every detail worked out to a very large 
extent. Foreseeing difficulties with manufacturers, he set to work to 
design transformers of low frequencies for every kind of work for 
which they wanted them. Designing transformers for special cases 
and for larger sizes than usual was somewhat laborious work, 
but the results were quite certain when they knew the quantity 
of iron used. Efficiency of transformers was so high as to be of 
almost no account at all, when dealing with the large sizes which 
they required for their work. In those cases there was no 
difficulty in getting efficiencies much higher than those mentioned 
by Mr. Mordey, and if even 4 per cent. could be gained by 
increasing the efficiency, he would prefer to retain the advantages of 
low frequency. With regard to the question of the E.M.F. of the 
dynamos, he really hardly understood Mr. Mordey. He wanted them 
to use 500 volts. If he would estimate the section of copper for 
50,000 H.P. or so, he would see the difficalties to be met with. That 
copper section would be about 400 square inches. He had no doubt 
Mr. Mordey had never realised that until that moment. He could 
quite understand that with his type of machine he would not go 
above 2,000 volts. But he was surprised that he was not able to 
realise these two facts: first, that with 5,000 H.P. the space taken 
up was quite immaterial, and in the second place, that if you shirked 
the difficulty of insulating to 20,000 in the fixed armature of the 
dynamo, me would have to face it when they came to the fixed trans- 
former. . Ferranti had been good enough to tell them that he had 
stolen this machine from Mr. C. E. L. Brown; he had also told them 
that he had been travelling over Europe looking at what manufac- 
turers were doing, asking them for designs, with the full knowledge 
all the time that their machines were going to be made in America. 

Mr. Ferranti: The company, not you. I said the company sent 
their engineers, knowing full well that the machines would be made 
in America. I expressly said that no blame attached to you. 

Prof. Forpes was obliged for the correction. He need hardly say 
that if he dreamt that such a thing was being done; if he saw now 
that the Cataract Construction Company were acting in any unfair 
way, like that, he should cease to be connected with the work. Mr. 
Ferranti had said, however, that his design was taken from that of 
Mr. Brown. Mr. Brown said it was the worst sible design that 
could have been devised. He knew it was simply a ridiculous asser- 
tion that the design of the machine could be said to be in any sense 
like that of Mr. Brown, but he was glad to be able so promptly to 
bring a quotation from Mr. Brown to show that he did not think so. 

The PRESIDENT having made some remarks, the meeting adjourned 
till January 11th. 


Physical Society, November 24th, 1893. 
Prof. A. W. Rucker, F.R.S., president, in the chair. 
Col. Maitland, C.B., was elected a member of the society. 


Prof. 8. P. Toompson then occupied the chair whilst the PresipEnt 
read a paper ON THE MaGnerTic SHIELDING oF CONCENTRIC 
SpuEricat SHELLS. 


In this mathematical investigation the author considers cases in 
which the equipotential surfaces are surfaces of revolution about a 
line through the centre of the shells, and the permeability (x) of each 
shell is constant. Taking the common centre as origin, the potential 
within any shell is expanded in terms of zonal spherical harmonics, 


and the ratio of the shielded to the unshielded field determined. The 
following important result is arrived at, viz., if the permeabilities of 
the enclosed and external space be the same, then the ratio of the 
shielded to the unshielded fields are the same for each harmonic term, 
whether the part shielded be external or internal. It is also shown 
that the shielding effect on external space when a small magnet is 
placed at the centre of the shell, is the same as the shielding effect 
on the enclosed space when the shells are placed in a uniform mag- 
netic field. The case of a single shell with a small magnet at the 
centre is next considered where the permeabilities of the internal 
and external spaces are taken as unity. Here the shielding depends 
on the ratio of the outer to the inner radius (a;/a)). When the thick- 
ness of the shell is ,4, of a, the ratio of shielded to unshielded 
field (V/Vo) is 4, when » = 500, and ,; when » = 1,000. For 
# = 1,000 increasing the thickness from a,/10 to a,/2 changes the 
shielding from ,, to ;$z, thus showing that after the shell is 
moderately thick further increasing the thickness is not very effective. 
When the small magnet is displaced from the centre of the shell with 
its axis along a radius, then the shielding effect of the shell is greater 
on the side towards which the magnet is moved, and less on the 
opposite side. Thickeniug a single shell being inefficient, the effect 
of using two or three shells separated by air gaps is investigated. 
Here, as in the case of a single shell, the shielding is improved by 
adding permeable material either within the inner or without the 
outer shell. If the inner and outer diameters are given, then, when 
the difference in these diameters is small, one continuous shell gives 
the best result. Fora larger difference, two shells separated by an 
air gap are much more efficient than a single one, and filling up the 
air gap would appreciably diminish the screening effect. When the 
permeability of the substance is high the best shielding is obtained 
when the radii of the bounding surfaces of the shells are in geometrical 
progression. The great value of lamination is shown in the following 
table, where the volume of the permeable material is expressed in 
terms of that of the enclosed space, and the shielding in each case 
being the best. 


Vol material 
Single shell 10 0018 
Two shells ... 50 0°0006 
Three shells 0°00016 
Single shell 70 0:0102 


The conditions for the best arrangement in each of the following 
cases are fully worked out in the paper, viz., two shells, when the 
largest and smallest radii, and the volume of the material used are 
given; two contiguous shells of different permeabilities ; and three 
shells of different permeabilities. The main results of the investiga- 
tion are that with thin shells lamination is useless, whilst with thick 
shells it is essential, if the best effect is desired. Experiments made 
on actual shells had fully confirmed the theoretical conclusions. 

Prof. Mixcuin said the mathematical results were very simply 
ara. Although the work was apparently restricted to zonal 
spherical harmonics, some of the important formule apply equally to 
general spherical harmonics. Referring to the difficulty of shielding 
by single thick shells, he pointed out that the equation giving the 
relation between the shielded and unshielded fields with different 
thicknesses of shell, represented a hyperbola with its asymptotes 
parallel to the axes; hence the shielding tended to a definite limit as 
the thickness increased indefinitely. 

Mr. EvERSHED said he had been engaged for the last two years on 
the subject of magnetic shielding with a view to screening measuring 
instruments from external fields. In such cases it was not possible to 
use closed shells, and this introduced trouble. The best results he 
had yet obtained was to reduce the disturbance to about one-fifth. 
Another difficulty was introduced by the fact of the shield being 
magnetised by the current passing through the coil, and owing to 
hysteresis, the permeability was different according as the magnetisa- 
tion increased or decreased. By using an outer iron shell a great 
improvement had been effected. To obtain the best results, it was 
important to have no joints in the shields. A coil frame with two 
shields of bent iron was exhibited. 

Mr. J. SwrnpurneE remarked that the subject divided itself into 
two: shielding of instruments, and shielding sources. If a dynamo 
itself be shielded, this did not prevent the currents in the leads pro- 
ducing magnetic disturbances. This was very important in shi 
By using an alternator with revolving fields all disturbances could 
avoided. 

Dr. C. V. Burton enquired whether, by considering the hydro- 
dynamical analogue of a porous material, the case of perforated shells 
could be elucidated ? 

Mr. A. P. Trorrer wished to know if the homogeneity of the 
shield was of much consequence? At Oxford it had been found that 
a screen of 4 inches of scrap iron was better than boiler plate. 

Mr. Buaxkestey asked if the efféct of moving a magnet sideways in 
a sphere had been observed. He thought the mathematics developed 
= the paper would be useful in working out the magnetic theory of 

e earth. 

Prof. 8. P. THompson thought that taking the permeability as 
constant would not be quite correct, for « was a function of the 
magnetisation. Hence in the cases considered the outer shell would 
be the more permeable. 

In his reply, the PrestpEnrt said, scrap iron in contact was not like 
clear space, for there were comparatively free paths for the induction 
at the points of contact. As regards the shielding of the dynamo at 
Greenwich, Mr. Christie had written to say that the credit was due 
to the makers of the machine and shields, Messrs. Johnson & Phillips. 
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Prof. G. M. Mrxontn, M.A., read a paper on the THE ACTION OF 
ELEOTRO-MAGNETIC RaDIATION ON conTaINING METALLIC 
PowbDERs. 

After noticing the resemblance of the phenomena exhibited by 
tubes containing metallic filings shown by Mr. Croft, on October 27th, 
to those of photo-electric impulsion cells, he repeated some of the 
experiments with filings and found the same effects when the filings 
were of ordinary fineness. He also noticed that the experiments did 
not succeed either when the filings were coarse or very fine. 
Coarse ones always conducted, whilst very fine filings or powders 
acting as insulators, except when strongly compressed. To establish 
a closer connection with the impulsion cells, he tried films of gelatine 
and collodion containing metallic powders. Directions for preparing 
the films are given inthe paper. On inserting such a film in circuit 
with a battery, key, and 2 allie ag it acts as an insulator. To 
render a small portion conducting, the electrodes on the surface of 
the film are brought very close together, and one of the wires touched 
with an electrified body (an electric gas-lighter was often used). This 
caused a current to pass. The electrodes may then be separated a 
little further, and the process repeated until any desired portion is 
rendered conducting. The peculiarity of such a film is that if the cir- 
cuit be broken at the film, the film becomes an insulator; whereas 
breaking the circuit at any other point leaves the film conducting. 
The action of the sparks or charges on the conductivity of the films is 
attributed to the influence of electric surgings produced in the wires 
by the electric discharges. 

The Presipent read a written communication from Prof. O. J. 
Lopez, in which the writer suggested that the phenomena of the 
films, and also of Lord Rayleigh’s water jet experiments (in which 
water drops are caused to coalesce by the presence of an electrified 
body) were due to the range of molecular attraction being increased 
by electric polarisation. 

Mr. BraKeEsxey said he had tried Mr. Croft's experiments and found 
that conductivity could be established in a tube of filings whilst 
the circuit was enclosed. Breaking the circuit of a transformer or 
electro-magnet could produce conductivity ; hence he concluded that 
electric surgings were not essential. Another curious experiment was 
to put the discharging knobs of an electric machine on a photographic 
plate at a distance of a few inches. On turning the machine, a small 
spark travels slowly along the plate from the negative to the positive 
knob. On reversing the polarity of the machine the spark travels 
back along the same path, but if the polarity remains unchanged a 
second spark usually travels along a different path. 

Prof. C. V. Boys asked Prof. Minchin whether the films themselves, 
or the contacts between the electrode and film, are made conducting by 
the sparks ? 

Prof. 8. P. Taompson wished to know if ordinary photographic 
dry plates would serve the purpose ? 

Mr. EversHED enquired whether the metal used as electrode made 
any difference ? 

Prof. Mincu1n, in his reply, maintained that the phenomena were 
due to electric impulses. He had not tried photographic plates, and 
had always used platinum for his electrodes. 


DEcEMBER 8TH, 1893. 
Prof. A. W. Rucker, M.A., F.R.S., President, in the chair. 

Messrs. J. H. Gillett and F. Hovenden were elected members of 
the Society. 

A paper by Mr. James SwinBuRNE on A POTENTIOMETER FOR 

ALTERNATING CURRENTS, was read by Mr. BLAKESLEY. 

After referring to the many advantages of the potentiometer 
method of measurement, the author describes an arrangement by 
which alternating pressures can be measured. A quadrant electro- 
meter with a double fishtail-shaped needle, suspended by a torsion- 
less fibre, is employed. The electrostatic attraction exerted by an 
alternating pressure between the needle, and one pair of quadrants, 
is balanced by the force due to a steady pressure between the needle 
and the other pair of quadrants. The magnitude of the steady pres- 
sure is determined by a potentiometer and standard cell, and the 
effective value of the alternating pressure thus deduced. For 
measuring alternating currents, a differential electro-dynamometer 
having two fixed coils and one moving coil, and no controlling spring, 
is used. A direct current, measured by the fall of potential over a 
small resistance, is passed through one of the fixed coils, the alter- 
nating current through the other fixed coil, and the moving coil is 
included in both alternating and direct current circuits. When the 
two forces balance the currents are taken as equal. Several small 
inaccuracies to which the method is subject are mentioned in the 


paper. 

Prot. 8. P. Tuompson enquired if the fishtail-shaped needle of the 
electrometer was novel. 

Mr. Buaxkestey said the author had mentioned the needle pre- 
viously. He (Mr. Blakesley) thought the name “ potentiometer” was 
not very suitable. In effect, the so-called measurement of pressures 
was a comparison of two powers. 

The PugstpEnt announced that Mr. Preece’s note on the “ Specific 
Resistance of Sea Water,” had been temporarily withdrawn. 


Prof. G. M. Mincums, M.A., made a communication on the Catcu- 
LATION OF THE COEFFICIENT OF SELF-INDUCTION oF A CIRCULAR 
CURRENT OF GIVEN APERTURE AND Cross-SECTION. 

Instead of assuming the cross-section of the wire small and the 
current density constant over the section as is usually done, the 
author takes into account the dimensions of the section and the non- 
uniform distribution of the current. Making use of the expressions 
for the vector potentia] (c) of the current given in his previous 


papers (Phil. Mag. April and August, 1893), the author calculates the 
total normal fiux of force through a surface intersected once in the 
positive direction by every tube of force emanating from the given 
current. This flux, divided by the current, gives the coefficient of 
self-induction. The surface chosen is the circular aperture of the 
current, and half of the anchor ring formed by the wire. When the 
current density is inversely proportional to the distance from the axis 
of the circular curren‘, the value for the coefficient of self-induction 
is found to be 


_ HR. } 

where a is the radius of the central filament of the current, c the 
radius of the cross section of the wire, and L = log, os. Clerk- 
Maxwell’s approximate ae agrees with this in the principal 
term. As an example of the closeness of the approximation, the 
case of a current in a wire, 2 millimetres diameter, bent to a circle of 
2 centimetres mean diameter had been taken, the approximate and 
corrected coefficients being 58°866, and 59°207 absolute units re- 
spectively. When the current in the wire is superficial, as in case of 


alternating currents of high frequency, the coefficient is somewhat 
greater, being given by the expression : 


2 
5455, +1)}- 


Incidentally, it was pointed out that the function a, z, where a is the 
vector potential at a point distance, x, from the axis of a circular cur- 
rent, was the same as Stokes’s current function in hydro-dynamics. 


Another paper on the MaGcnetic FIELD oF A CURRENT RUNNING IN 

a CytinpricaL Corn, was read by Prof. 

The cylindrical coil is regarded as a series of equal circles lying 
close together, and forming a cylindrical surface. Replacing each 
circular current by its equivalent magnetic shell, the problem of 
finding the magnetic potential at a point resolves itself into calcu- 
lating the gravitational potential due to two circular plates of 
attracting matter, one positive and the other negative, situated, re- 
spectively, at opposite ends of the cylinder. The magnetic potential 
due to one plate is then deduced in terms of elliptic integrals of the 
first, mtd and third kinds. The President had pointed out that 
the expressions given in the printed proof of the paper only applied 
when the perpendicular from the point to the plate fell within the 
circle, the author had therefore modified the formula so as to be true 
generally. From this formula the equi-potential curves can be con- 
structed. The same system of curves serve for the plate at the other 
end of the cylinder by changing the signs of the numerals representing 
the potentials, and giving the curves a motion of translation equal to 
the length of the cylinder in the direction of its axis. The equi- 
potential curves for the coil can then be deduced by drawing through 
the points of intersection of the two sets of curves whose numerical 
values have aconstant sum. In determining the curves, the author 
had to calculate tables of elliptic integrals of the third kind, and these 
he hoped to complete before the paper was published. In reply toa 
question on the first paper which been brought before him by 
Prof. Perry, the author said that as the diameter of the wire dimi- 
nished indefinitely, both the self-induction and resistance became 
infinite, but the ratio L/R became zero. It was interesting to examine 
what relation between the aperture and cross-section gaye minimum 
impedance. If the ordinary expression for 1 be taken, the problem 
was impossible, but the corrected form admitted of a solution. 

Prof. Perry hoped the work Prof. Minchin had done so well for 
circles and cylinders would be extended to cylindrical coils of 
rectangular cross-section. It was most important to be able to find 
the shape of the field produced by such coils. 

Prof. 8S. S. THompson enquired if there was any way of deducing 
the expression for the magnetic force ata point other than that given 
in the paper on the “ Magnetic Field of a Circular Current” 
(Phil. Mag., April, 1893). 

In reply, Prof. Mincuin explained how the formula followed at 
once from the fundamental theorem that the maguetic force is the 
curl of the vector potential, This was based on Laplace’s expression 
for the force between a magnetic pole and an element of current, 
which had been proved experimentally. 


NEW PATENTS-—1893. 


23,857. “ Apparatus for generating electricity.” D.Coox. Dated 
December 12th. 
23,862. “Improved means for the automatic regulation of the 


position of the brushes of dynamo-electric machines and electro- 
motors.” E.H.Souru. Dated December 12th. 

23,881. “Improved method of and apparatus for heating metals 
electrically.” W. P. THompson. (Communicated by C. L. Coffin, 
United States.) Dated December 12th. (Complete.) 


23,883. ‘“ Improvements in relays for use with alternating currents, 
also applicable to vibrators.” H. Aron. Dated December 12th. 
23,897. “Improvements relating to electric signalling or the 


transmission of information and energy by electricity and to apparatus 
therefor.” C.J. Dated December 12th. (Complete.) 

23,902. “Improvements in and relating to electric motors.” W. 
P. Hatt. Dated December 12th. (Complete.) 

23,913. “ Improved oo and apparatus for dissociating soluble 
salts by electrolysis.” Happan. (Communicated by H. 8, Black- 
more, United States.) Dated December 12th. (Complete.) 
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~ 23,914. “Improvements relating to the insulation of submarine 
and other electric cables.” J. A. Bisson. Dated December 12th. 
“Telegraphic apparatus.” TT. Basswerr. Dated Decem- 

23,962. “An electric fire-escape.” A.C. Hzwrrr and G. W. Pyrxe. 
Dated December 13th. ; ‘ 

» 24,001. .“ An automatic thermo-electric lubricating apparatus.” 
J.Coomsgs. (Communicated by R. N. Coombes, Western Australia.) 
Dated December 13th. 

24,017, “Improvements in or relating to processes and apparatus 
for obtaining and depositing metals by electrolysis, and in the treat- 
‘ment of the metals after leaving the electrolytic bath.” E. Srours. 
Dated December 13th. 

24,035. “A combined regulating switch, and motor for actuating 
same.” G.ComBE and Srmmens Bros. & Co., Lrp. Dated December 
14th. 

24,055. “A means of governing or controlling automatically the 
electric current generated by a dynamo or electric generating 
machine.” J.H.Coopzr. Dated December 14th. 

_ 24,081. “Improvements in the manufacture of carbon for electric 
lighting and other electric purposes.” Dated 
December 14th. 

24,104. “Improved combined tidal. motor dynamo-electric 
generator and storage batteries.” R. D. Rapoiirrz. Dated 
December 14th. 

- 24,111. “New or improved means for applying electricity for 
warming the seats of water-closets, and the like.” A.D. 
LaGRELLE. Dated December.15th. 

24,131, “ Improvements in ition 

‘of zinc.” M. A Mostzey, R. Waricut, and J. H. Santen. 
Dated December 15th. 

24,152. “Improvements in reflectors and their method of attach- 
ment for gas, oil, electric, and other lamps, and like p 
Tequiring reflectors.” E.H. Vicars. Dated mber 15th. 

_, 24,154, “Improvements in electrical guides or indicators and 
batteries therefor, specially applicable for carriages and the like.” 
R. L. Granams and E. 8. Capman. Dated December 15th. 

24,217. “Improvements in electrical measuring instruments, and 
apparatus for use with alternating currents.” W.E. Aypron and T. 

THER. Dated December 16th. 

24,234, “Improvements in the manufacture of filaments for incan- 
descent lamps.” A.C. Cosson. Dated December 16th. 

24,241. “Improvements in primary batteries.” H. WrymErscu 
and E. Frmunp. Dated December 16th. 

24,243. “ An improvement in electrical arc lamps.” W.H. Lanpzr. 
“Dated December 16th. 

24,254. “Automatic switch.” F, H. Nanpmr, H. C. W.S. 
Craw.ey, and A. Soames. Dated December 16th. 

24,271. “Improvements in and connected with telephonic a 

” Bonnarp and F..A. Prat. Dated December 16th. (Com- 


24,274. “Improvements in apparatus for the electrolytic decom- 
~position of metallic salts.” C.Ketinzr. Dated December 16th. ~ 


24,276. “Improvements in apparatus for electrolytic purposes.” 
H. Gorurim. Dated December 16th, 

' 24,285. “Improvements in means for connecting or supporti 
‘electroliers, brackets for electric lamps, or the like to or fincaiine 
_ walls, or other places of support.” H. Epmunps. Dated December 16th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1892. 


14,239. “Improvements in electricity meters.” G. HooxHam. 
Dated August 6th. Relates to further improvements in the type of 
meter with immersed armature described in Letters Patent No. 40 of 
1891 and 4,064 of 1891, respectively. 6 claims. 


16,300. “ Improved method of and means for supplying electricity 
to the carbon electtodes employed in the electrolysis of fused elec- 
trolytes.” H.H. Fret. Dated September 12th. Has for its object 
to supply the current to the carbon electrode at a point near to or 
even below the level of the bath. 2 claims. 


16,315. “ Improvements relating to electric telegraphs.” F.E. W. 
Bowzn. Dated September 12th. Relates to an Siseteie telegraph 
by which writing or drawing at the sending station is simultaneously 
‘Teproduced at the receiving station. 2 claims... 
16,3358. “Improvements in magn lectrie generators.” M. 
mw. Dated September 13th. Relates to improvements in 
magneto-electric generators, whereby alternating currents of increased 
strength are produced, so as to overcome the resistance of the line, 
thereby producing a cleat and sharp ring of the call bell. 2 claims. 


16,3350. “ « 9 in electric bells for telephones and like 

” E, M. Hanpison, Dated September 13th. Relates to 

improvements in electric bells for telephones and like purposes, 

whereby the construction is simplified, and the bell hammer is 
strongly actuated by the electric current. 2 claims. 

17,091. “Improvements in insulating and su porting electric 
wires intended to act as resistances, sualai as aeiahons of heat 
for cooking, warming and other purposes.” R. E. B. Cromeron and 
H. J. Dated. September 24th. Consists of various 


‘methods of coating metallic surfaces with enamel, and afterwards 
attaching to this enamel electric conductors which are intended to be 
raised by the passage of electric current to high temperatures, in 
order that the metallic, plates may serve as radiators of heat for 
electric cooking, electric warming and similar purposes. 2 claims. 
17,093. “ Improvements in electrostatic measuring instruments.” 
W.E. Ayrton and T. Marner. Dated September 24th. The im- 
provements consist:—First, in making the terminals of such instra- 
ments so that they may be connected with or disconnected from the 
electric circuit without danger of shock; secondly, in the combina- 
tion of “safety terminals,” as above described, with fuse holders 
easily removable from the instruments ; thirdly, in devices for readily 
disconnecting all the working parts of such instruments and other 
conductors connected with them from the terminals, and subsequently 
bringing those parts to the same potential; fourthly, in arranging the 
capacities of the parts connected with the mains so that 
touching the outer metal case shall not receive serious shocks when the 
instrument is used on alternate current circuits; and fifthly, it relates 
to spark gaps whereby the vital working parts are protected from injury 
which might be caused by sparks passing between them. 5 claims. 
17,099. “ An improvement in carbon electrodes.” H.T. Barnett. 
Dated September 24th, The carbon is in the form of a number of 
fine short filaments in contact with and outstanding from a suitable 
carbonaceous or metallic conducting support. 1 claim. : ' 
17,877. “Improvements in regulators for. dynamo - electric 
machines.” T. Anprews and T. Prezce. Dated October 7th. 
The inventors employ the core of a solenoid to operate a plunger 
within a cup or vessel containing mercury for the purpose of varying 
the height of the mercury therein, so as to increase or decrease the 
resistance of the circuit in which the apparatus is placed. The re- 
sistance is created in the circuit by a resistance box, rheostat, or its 
‘equivalent, placed in series with the circuit, and the wire coils of the 
resistance box are each connected to athin metal plate. These plates 
are placed one above the other, but are each insulated, and they have 
a concentric bole forming the above-mentioned cup or vessel of mer- 
cury, or the upper part of the walls of said vessel are formed by said 
plates. By this arrangement, when the said plunger is operated by 
the solenoid, the m metallically connects a greater or less 
a of said plates, 80 or increases the resistance. 
m. 


17,878. “Improvements in the method of and apparatus for 
starting electric motors.” T.R. ANDREWs and T. Prezcz. Dated 
October 7th. Consists in introducing a resistance frame or rheostat, 
or similar devices, in the circuit of a “series wound” or “compound 
wound” motor, or in the armature circuit of a “shunt wound” or 
compound wound motor, whereby the resistance of the circuit is in- 
creased ; the core of a solenoid is employed, which may be in series 
with the circuit in which the resistance is placed to automatically 
switch the resistance out of circuit. A dash pot, or its equivalent, is 
arranged in connection with the core of the solenoid, so that it is 
only free to move at a comparatively slow speed when the current is 
applied. And the parts are so arranged that when the current is cut 
off the core automatically returns to-its original position and again 
puts the resistance in circuit. 3 claims. 

18,357. “ Improvements in the construction of electrical switches.” 
8. T. Wyanp and Lovis Scuramm. Dated October 13th. The in- 
-ventors make the base of switch of any suitable material, and so 
formed as to be a bearing and guide for a contact sliding shoe, and a 

handle also with a channel for a spring and fixing contact lugs. To 
the lower portion of the handle they suitably pivot a link, the other 
end of which is pivoted to the upper portion of a sliding shoe, under 
the said shoe is placed a suitable spring,over which it rides by 
means of the action of fhe handle, so as to make and break contact 

‘between the contact lugs when the shoe is moved over its centre of 
motion. 2 claims. 

18,847. “ Improvements in field ts and armatures of alter- 
nating current electro-motors, applicable also to the electro-magnets 
of electric arc lamps and other apparatus.” H.F.Jozn. Dated 
October 21st. The inventor makes the iron field magnet cores and 
poles of the motor of very thin laminated iron stamping, shaped so 
as to form the poles and field cores all at one time without any after 
tooling, and he places any required number of these stampings side 
by side and insulated the one from the other, and bolted together to 
form any desired power or size, and to accentuate the effect of the 
currents in the coils; he inte some thin plates of steel in some 
instances. He winds the field magnet cores so formed with two dis- 
tinct coils of wire on each limb, as follows :—The first layer of one 
coil is wound from right to left, the next layer being the first layer 
of the other coil, and wound directly on the top of the first coil, is 
in the reverse direction to it, that is from left to right, the succeeding 
or third layer being the second layer of the first coil is wound as the’ 
first from right to left, and on this again is wound the second layer 
of the second coil, or fourth layer of wire from left to right, and so 
on. 6 claims. 

18,966. “ Process for the electrolytic decomposition of compounds 
of metals and sulphur.” Srmmzns Bros. & Co., Lap. (Communi- 
cated from abroad by Messrs. Siemens & Halskv, of Berlin.) Dated 
October 22nd. Consists essentially in treating natural or artificially 
produced sulphides, that will form soluble double salts with the 
alkaline sulphides, with such alkaline sulphides, sulphhydrates, or 

lysulphurets, to form a solution, and in subjecting the same when 
ae this condition to electrolytic action. 1 claim. 

_19,242. “Improvements in cases for containing clectric batteries 
and the like.” A. OpnassER and C.THzryo. (Under International 
Oonvention.) Dated April 26th. Comprises the application to the 
interior of the box of a special coating designed to render it abso- 

‘lutely tight, and-a translucid cover to enable a person at any moment 

to observe what takes place in the interior of the box. 1 claim. 
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ELECTRIC LIGHT.—CENTRAL STATIONS 7 


and PRIVATE INSTALLATIONS fitted complete. i vies 
DYNAMOS.— ALTERNATORS & CONTINUOUS CURRENT SF / 
% The KAPP “CENTRAL STATION” DYNAMO. Ss 
iat Arranged for Direct Coupling or Belt Driving. Y <= & SPEAKING 
“ 2 ” ys INSTRUMENTS, 
_“KAPP-WILLANS” COMBINATIONS. sé 
-. Two-Pole, or Multipolar Type. ARRESTERS. 


“a SOLE MAKERS OF THE 
ARG LAMPS. « BROCKIE-PELL,” for 


CONTINUOUS and ALTERNATING 
CURRENTS, 
PARALLEL or SERIES WORKING. 
SINGLE or DOUBLE CARBONS. 
FOCUSSING or NON-FOCUSSING. 


LE ADS —SUBMARINE, UNDERGROUND, 

aa KERIAL, TORPEDO, and 
ELECTRIC LIGHT CABLES 
and INSULATED LEADS 


BATTERIES. 


Sole Makers of Higgins’s, 
Bichromate. Leclanché, &c., &c., 
Zinc and Carbon Plates, 


The “D.P.” Latest 
IMPROVED DESIGN, 
HIGH RATES 

OF DISCHARGE. 


of all descriptions. 
Manufacturers FITTINGS, &c., for TELEGRAPH, 
in the United TELEPHONE and 
Kingdom of ELECTRIC LIGHT purposes. 


JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS. 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 
TELEGRAPH CABLE FACTORIES and YESSELS, 
including Stranding, Closing, Tape, Yarn & Compound 
my Serving and Rubber Covering Machines, &c. 
PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 


BROOKS'S 


SYSTEM of INSULATION 
- for UNDERGROUND MAINS. 


TRANSFORMERS, 


SWITCHBOARDS, 
ELECTRICAL MEASURING & 
TESTING APPARATUS, S | 


SWITCHES & FITTINGS, 


METERS. 


meters, Bow and Stern Gear, Cable Tanks, Telegraph 

pa § % Buoys, Grapnels, Centipedes, Mushrooms, Rope and Chain 

Prof. PERRY'S = Ss A Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 

PATENT RY Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machines 
for Deep and Shallow Water. 


Sole Makers of TROTT & HAMILTON’S PATENT GRAPNEL ROPE : 
and TROTT & KINGSFORD’S PATENT INDICATING GRAPNEL. as 


scsonprion of TELEGRAPH PLANT AND MATERIAL. 
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(SENERY EDMUNDS), 


SALFORD. MANCHESTER. 


London Office: 39, VICTORIA ST., WESTMINSTER. 


CONTRACTORS TO H.M. POSTMASTER-GENERAL, THE COLONIAL AND INDIAN GOVERNMENTS, THE 
PRINCIPAL RAILWAY, TELEPHONE AND ELECTRIC LIGHT COMPANIES. 


SOLE AGENTS FOR DYNAMO WIRE 


AND CABLE. 


COMPRESSED STRAND. 
PATENT SOLID ENDED SPECIA!. “COMPACTUM” 
: ARMATURE BARS. COVERING, 


Patent ARMATURE BARS with solid ends. 


Manufacturers ofall classes of VULCANIZED Electric hr Wire & Cable for iia & special purposes 
GLOVER'S PATENT COVERED GUTTA-PERGHA WIRE, for Leading-in, Tunnel, 
MANGANIN ! MANGANIN! 


The new resistance WE ARE 
metal. Superior to SA SOLE AGENTS 
72 anything yet intro- FOR THIS 
duced for resistance AND CAN SUPPLY 
coils, &c., &e. PROMPTLY. 
THE MAGPIE, 
Armature Wire and Cables Flexible Cords, elegant designs. 
of all kinds. Twin Wires of arenes. 
Laminated and Solid Strip. Lead-Covered Cables. 


Silk Covered Instrument Wire. Flexible Dynamo Cables. 
DELIVERY FROM STOCK ON RECEIPT OF TELEGRAM. 


NEW STANDARD 
WIRE GAUGE. 


NEW STANDARD 
WIRE GAUGE, | 


VICTOR TURBINE, 


SELECTED FOR DEVELOPING THE 


_ LARGEST WATER-POWER PLANT: 


FOR 
ELECTRIC LIGHTING PURPOSES 
Ever installed in Great Britain. 


PREDERIC NELL, 
16, Mark Lane, | 
LONDON, | 


Tre ACTUAL PARKERS OF 


Werns 


(HANDS 


SRONDON 


a 
a 
q 
ae 
§ 15 19 = i 
swet 4 1246 20 24 28 32 36 = 
4 
4 i2 16 20 24 26 36 40 
(jase 


| 


THE ELECTRICAL REVIEW. til 


) 34 & 36, SOUTHWARK STREET, 


LONDON. 
Works:—EWER STREET, 


TELEPHONE No. 47%. 


_ ONLY OIL used last three years by the largest 
Electric Installations in London, 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price 2s. 9d. per Gallon. 


<=] Onr Oil is now recommended by the principal 
Electricians, and is also suitable for 


| SHAFTING, ENGINES, SPEcIAL Lists ON 
AND GENERAL PURPOSES. APPLICATION. xu» 


FREDERICK SMITH & CO., 


Contractors to H.M. ome Railway Companies. 


Patent Galvanised Telegrap h Wire (100-lb. Coils) 


TO ALL SPECIFICATIONS. 


COPPER WIRE 


Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
vo mM BRONZE 1364 


(Weiller’s Patent under License.) 


WIGGINS & SONS, xc, LONDON. 


MICA MERCHANTS, 
MANUFACTURERS OF MICA GOODS FOR ELECTRICAL AND ALL ee 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


wm, THE WRAY ELECTRICAL | ENGINEERING CO,, 


MAKERS OF THE 
PATENT DYNAMO, 
SOHO WORKS, THORNTON ROAD, BRADFORD, 


CONTRACTORS FOR INSTALLATIONS OF ELECTRIC LIGHT AND POWER. 


Telegrams: “ DYNAMO, BRADFORD.” Telephone No. 952. 
PRICE LISTS OF OUR DYNAMOS AND OTHER SPECIALITIES ON APPLICATION. 


PATENT OFFIG, 


|| 166, FLEET STREET, 
bon. 


SUCCESSOR TO 


| Messrs, ROBERTSON, BROOMAR & CO. 


Wm. M. FOXCROFT 
(Successor to the late W. Foxcroft, also F. Lucas), 
Telegraph and Telephone Case Manufacturer, 
36, PERCIVAL STREET, AND 9, SMITH STREET, 

CLERKENWELL, LONDON, E.C. 
(Offices—PERCIVAL STREET). 
EVERY DESCRIPTION OF CABINET WORK FOR ELECTRIC LIGHT ENGINEERS. 


Lock and Block, Single Needle, Beil, sounder, Perforator, | | 
Photometer, Telephone Cases, Battery Boxes, &c., &. 


PRIZE MEDALS, LONDON 1851; PARIS, 1881. 201 


i PAMPHLET OF COSTS GRATIS. 
FORTY-TWO YEARS’ SPECIAL PRAOTICE 
WITH INVENTIONS 
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(Established 1852), 


Ledsam Street Works, BIRMINGHAM. 


London Office: Westminster (hambers. 9, Victoria Street, S.W. 


MANUFACTURERS OF 


DOUBLE-ACTING, HORIZONTAL and VERTICAL 


ENGINES, 
SIMPLE and COMPOUND, OPEN and BNCLOSED 


ELECTRIC LIGHTING 
Surface Condensers, Air 4: Circulating Pumps, 


HIGH-CLASS STEAM BOILERS, 


Piping, Valves and Connections for Complete 
Steam Equipment of 


m CENTRAL STATIONS 


Estimates Free on receipt of Particulars, Before ordering 


write for Catdlogues. 
“Bight Compound as above supplied for Cunard steamships ‘‘ Campania” and Lucania.” 


ARC LAMPS. 


Sole Agent for England: G. BRAULIK. 


217 & 218, UPPER THAMES ST., LONDON, E.C. 


Telegraphic Address: “ BRAULIE, LONDON 


FOR CONTINUOUS CURRENTS. 


Pattern F, for Parallel or Series 2 to 4 Lamps. 
»  ¥F, small, 2 to 4 amps., 6 to 9 hours. 
» 9, for any number in Series. 


FOR ALTERNATING CURRENTS. 
Pattern D, Parallel or Series. 
6051 RESISTANCE COILS CARBONS, GLOBES, &. 


N E W Electrical Engineering Works, 
TAUNTON. 


MAKERS OF 


TAUNTON DYNAMOS 


Fitted with Patent 


KAPP ARMATURES 


AND 


NEWTON-HAWKINS 


PATENT BRUSH HOLDERS. 
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REDUCTION PRICE 


ACCUMULATORS 


FOR ssiettalidhinnins AND MOTIVE POWER. 


HIGH 
DISCHARGE. 


ONCE USED, ALWAYS USED. 
Thousands of Cells in Daily Practical Work. 


FOR PRICE LIST APPLY TO 


DRAKE & 


66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 


LONDON ELECTRIC WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
GortDEN A. Ei, 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


For Electrical Instraments, Dynamo Machines, Telephones and Electric Bells. 


CABLES OF LIGHT, MEDIUM AND HIGH INSULATION FOR ELECTRIC LIGHT MAINS 
AND BRANCH CIRCUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESCRIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone Companies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


(MARTINO'’S PATENT). 


The S Resistance of Platinoid is 50 per cent. higher than that of the best German Silver. Its temperature coefficient 
is lower vcet of any other metal used for Electrical e It is uniform in quality, and does not tarnish under 
atmospheric influences. the past six = lg some of b lege Electric Light Companies have adopted Platinoid for 


Resistances, to the entire exclusion of German S 


Sole Agents for Platinoid for all Electrical imine @y Agreement with the Patentee), 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


PRICE LIsTs ON APPLICATION. 
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Of all deseriptions, combining the oa strength with highest possible insulation, in Bristol Glazed Stoneware 
and Special Porcelain Stoneware (White). 


ALSO BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & COMPY., The Potteries, BRISTOL. 
London Agency: CHAS. D. BARKER, 113, MIDLAND RD., ST. PANCRAS, N.W. vss 


Sandon Works, MANCHESTER. 


Manufacturers of HIGH- SPEED ENGINES 
for ELECTRIC LIGHTING, &c. 


SIMPLE & COMPOUND FROM 10 TO 500 1.H.P. 


Having just installed at our Works a Complete Set of 
Electrical Testing Plant, with Instruments, by Messrs. Siemens 
Bros. & Co., London, we are now in a position to place eame 
at the disposal of our customers, to conduct complete elec- 
trical tests of dynamos combined with our engines. 


ESTIMATES & FULL PARTICULARS ON sates 


» TURNER BROS 134, UPPER THAMES ST., 
LONDON. 


Telegraphic Address’ “ SHEET/IRON, LONDON.” 5839 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


cA 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Ch. MILDE & CO., 


60, Watling St.,. LONDON. 


As used by the French Post Office and Government Offices Wornis:- BARNSLEY. 
throughout France. Telegraphe BARNSLEY.” au 
50,000 NOW IN USE. 


GOLD MEDALS & HIGHEST DISTINCTIONS IN ALL NATIONS 


WIRES. 


TRAN SM LLL | wire ane cavie 


of every descriptien fer 
Are the SIMPLEST, LOUDEST, CLEAREST Electrical Instruments, 
and most DURABLE. 


CANNOT POSSIBLY GET 
OUT OF ORDER. 


Price Lists and Trade Discountsoy | UNITED ELECTRIC WIRE Co., 


Return of Post. 14a, Clerkenwell Green. London, E.0. in 


BRANCHES AT— 
HAVRE, 
ROUEN, COVERS ano CASINGS MADE ro ANY DESIGN 
BORDEAUX, <= 
LYONS, ont: TO TAKE 
MARSEILLES, WAHOGANY & GENERAL 
SIZE, 
BRUSSELS, MOULDING MANUFACTURERS" 


PARIS. 6168 


REGISTERED: DESIGN. 


61000 \ 
a Swedish Charcoal Iron Sheets and Stampings. 
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101, Leadenhall Street, LONDON.  elegrams: “OALLENDER, LONDON.” Telephone, No, 4,485, 
Oldham Place, Renshaw Street, LIVERPOOL, and Cannon Passage, BIRMINGHAM. 
Works: ERITH, KENT. Telegrams: “OALLENDER, PIOARDY.” Telephone, 8,411, 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—ARMOURED—Metal Sheathed. 
ABRIAL CABLES. 


LORD 


(SIR WM. THOMSON) 


ELECTRIC TS, 


NEW FORM OF 


MULTICELLULAR 
-YOLTHETER, 


| WITH 


DEAD-BEAT ACTION 


AND 


Mil Direct-Readings in Volts. Use no Current. 
Free from External Disturbances. 
Accurate on Direct or Alternating Circuits. |<< 
Require no Re-Standardising. ; 


VERTICAL SCALE FOR SWITCHBOARD USE. 


Standard Electric Balances, Ampere =" 

Gauges, Marine Yoltmeters & Ampere-- 
meters, Wattmeters, Electricity © -— 

Supply Insulation Testers, &. 


= 
Electrostatic Voltmeter for Low or Electrostatic Voltmeter ay “High- Pressure Circuits of * 4,000 
High-Pressure Circuits if 1 ot lata onan Volts and upwards, 


Descriptive Pamphlet and new Price Lists free on application to— 


JAMES WHITE, 16-20, Cambridge Street, GLASGOW. 


TELEPHONES 


Combined with microphones, free of all Patent Rights. 


GENT & CO.’S LEYER MICROPHONE. —Patented 1881. 


Clear Articulation, fitted with Induction Coil, in Walnut case 08 to ay 10 / “ Zs f 
Telephone, complete with instructions 

We are making the most complete sets of Telephones pa the anit Send for 
our new descriptive Price List, with instructions for fixing, Diagrams, and over 50 
illustrations, FREE. 

Fie. 374, including Bell, 21s. per set. Fig. 3'79, including Microphone and Bell 
or Watch Telephone, Automatic Switch and Bell in Walnut Case, 31s. per set. A 
liberal discount to the trade. 


INDICATORS, BELLS, PUSHES, BATTERIES. 
The most varied Stock in the Trade. 


WATCHMAN’S CLOCKS, DRY BATTERIES, &c., 


See ort Pamphlet “ How to fix Electric Bells, Telephones, bes, Lightning 
uctors, &c.,” 400 Lilustrations and Diagrams, 90 pages, Post free 4 stamps. 


GENT & CO.., Faraday Works, Leicester. ™ 
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lJelephone, No. 3,138. “STATTER, Louden.” 68, VICTORIA ST.. Ss. Ww. 


Works: MILLWALL, E. 


Dynamos, 
ELECTRIC CRANES, 
LAUNCHES, TRAMCARS, SWITCHBOARDS, 


AND EVERY ELECTRICAL ACCESSORY. 

4 Contractors to the Invia Office, London & India Do ks, 

Soutbampton Harbour k. ard, &., &. 


CATALOGUE AND PRICE LIST ON APPLICATION, 


[December 29, 1893 


SEE ALS. 
ALL KINDS FOR ELECTRICAL WORK, and also for INDUA-RUBBER & GUTCA-PERCHA WAVUFACTURERS, 
Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS 10 tHe POST OFFICE WAR OFFICE ADMIRALTY, INDIA AKD NEW ZEALAND OFFICES AND LEADING TELEGRAPH COs. 3675 


THE “O.E.” ELECTRICITY 
METER 


(PATENTED AT HOME AND ABROAD). 
The only satisfactory Meter extant. 


No Clockwork. Pendulums driven by gravity; perfectly synchronous. 
Readings dircct in BT. units; proportional throughout any range. Fall of 
potential inappreciable = -UU5 volt. For House or Central Station use. 


Sizes from 25 to 1,000 ampéres. 
DESCRIPTIVE PAMPHLET ON APPLICATION. — - az 


EDMONDSON, AvBert Ecectrical Works, Lonesioe Lane, Braproro, Yorks. 


BNGINBEERS. 


SPECIALITIES. 
Continuous Current Dynamos, Alternators, 
Electric Motors, 
Slow-speed Direct-coupled 
Engines and Dynamos 
For &c. 


SEARCH LIGHT PROJECTORS, ARC LAMPS, 


ilectric and Power Transmission, 


CONTRACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


(ENGINEERING TELEGRAPH CODE USED.] 6337 
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LIMITED. 


For all 


INDUSTRIAL 
APPLICATIONS 


ELECTRICITY. 


HEAD OFFICES— 


Queen Street Chambers, Queen Street, 


LONDON, E.C. 


Telegrams: “CONCORDANCH, LONDON.” 


WORKS: WOLVERHAMPTON. 


TURBINES. 


Ss. 
a 2 Contractor to H.M. Government, also to the Russian, French, Turkish, Egyptian, Indian & Cape Governments, 
a 64, Mark Lane, London, E.C. 
LITTLE GIANT TURBINE. TELEGRAMS :—“ BARBEAU, LONDON.’ Catalogues Free. 6033 


MATHER & PLATT, Limited, 


BLECTRICAL AND GENERAL BNGINEERS. 
ELECTRICAL ENGINEERING DEPARTMENT. 


ELECTRIC RAILWAY AND TRAMWAY PLANT. 


Constructors of the Entire Plant for the Electric Working of 
the CITY AND SOUTH LONDON RAILWAY, the most 
important Electric Railway in the World. 


Patentees and Sole Makers of the Sole Makers of the 


“MANCHESTER” DYNAMO. “ EDISON-HOPKINSON” DYNAMO. 


Electro-Motors. Slow-speed Dynamos for Ship Lighting. Dynamos for 
the Refinement of Metals. Electro-plating Plant. Alternate Current 
Dynamos. Electric Cranes and Hoists. Electric Pumping Plant. 


Complete Installations for Central Lighting Stations. 


Also for Public Buildings, Mills, Workshops, Mines, &c., 
including Steam Boilers, High- speed Engines with Automatic 
Expansiun Gear, Dynamos and Fittings of amgooves Design. 


Four Gold Medals Awarded at the Kimberley 7 Exhibition. 


“ MANCHESTER” DYNAMO. IRON & GUN-METAL VALVES & TAPS OR STEAM, WATER, GAS, &o. 
Patent Frictional Clutches and Couplings. 


“MATHER, MANCHESTER.” 


SALFORD IRON WORKS, MAN CHE ——- 


London Office: 16, VICTORIA STREET WESTMINSTER. 


99 With any fall, 
from 8 ft. 
EF Water Power, and upwards 
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BES win 


FOR 


OVERHEAD TELEPHONE TELEGRAPH LINES 


PHOSPHOR BRONZE 
CASTINGS, 


strength and high conductivity for 
Overhead Lines. Vulcan Composite Wire, 


Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery, 


FOR 


METAL, 


FOR 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


The PHOSPHOR BRONZE Co., Ld.,89, Sumner St., Southwark, LONDON, S.E. 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS &c., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission otf COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 4333 


A 


In Electric Bell Installations will be made by our 


BELL 


(Patented). 


It presents in a compact, pleasing form essential improvements upon everything hitherto i iif 
known in this line: ( 


a? 


W 


It is cheaper; 

It can be used equally in dry or damp rooms or in the open air, without special fitting; 

It possseses splendid tone; 

The wires, separately brought i in, are all covered bv the protecting case 

The vibrating hammer is so fastened that any failure is impossible; 

The regulation of the stroke, easily made from the outside without opening the 
cover, is reliable and very convenient. 


ILLUSTRATIONS WILL BE SENT ON APPLICATION. 
Prospectuses gratis & post free. Alsospeial lists of our latest novelties, 


All in great request on account of their exceeding cheapness, their 
handsome appearance, and practical usefulness; as well as of 


APPARATUS FOR AUTOMATICALLY LIGHTING STAIRCA‘ES AT STATEO ‘TIMES, 
EITHER BY BATTER'ES OR ACCUMULATORS. 


(This apparatus should bein. very Mansion), 


AKTIENGESELLSCHAFT BUTZKE, 


— Telephone and Telegraph Construction Works, 12, Ritterstrasse, BERLIN, a. 
REFORM BELL DOMES, incomparably more beautiful in sound than the bell domes used hitherto. They can be had SEPARATELY. 


Phosphor Patent Silicium 
- Bronze Wire, Rods, Uy ° oe Bronze Wire of great tensile 
«dOSPHOR BRONZE 

White Anti-Friction Metals strong as Steel, with higher 
of all kinds, ot conductivity than 
Bronze, 

on. . 


e 
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MANCHESTER. 


17¢8 


TO ADVERTISE REN TS. 


but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accumulators. PAGE 
Drake & Gorham ove one 5 
Electrical PowerStorageCo. ... 14 
Epstein Accumulator Co. <a 
Lithanode & General Elec. Co. Sup. 9 
J. Stiff & Sons (Boxes only)... 

Are & Sup. 12 
Johnson & one 
Korting & 4 
A. W. Richardson ese 
The Electrical Company Sup. 2 
Waterhouse Electric Mfg. Co. ... 

Asbestos.—United Asbestos Co. ... 

Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 7 

Batteries. 

Baughan & Co. Sup. 7 
Elec. Co., Ld. (a. Sup. 6 
Johnson & Philli 1 
Sharp & 4, Weymersch) ove 
Telegraph M 
tiff & Sons... ooo 

Bells.—Butzke & Co... 10 
General Elec. Co., Ld. ... Bup. 6 
Sheppard, Allarton & Madeley ... 


Belting.—F. & 2 
Webb & Son 1 Bup. 3 
Books. 
Berly’s Universal 
Cassell & Co. Sup. 7 
Crosby Lockwood & Son 
Whittaker & Co. ooo 2t 


Cabinet Work.—W. M. Foxcroft .. 3 
Carbons.—H. & F. Chamberlain. ... 6 
Genl. Elec. Co., Ld. (@. sinswanger) Sup. 
Johnson & Phillips ooo ove 
The Electrical Company Sup. 3 
Castings.—Phosphor Bronze Co. ... 10 
Chemicals.—G. Boor & Co.... 8 


0s.—Crompton & Co. Sup. 12 
Greenwood & Batley... 
J.H. Holmes &Co. Sup. 7 
Johnson & Philli eee eco 1 
Laurence, Scott & Co. ... ooo 
Mather & Platt ... 9 
Newton Electrical Eng. Works... 4 
Rosling & Matthews _... «18 
Ernest Scott & Mountain on 
Stanley & Davies one ow, 28 


J. G. Statter & Co. eee ove 8 
The Electrical Company Sup. 2 
Wray Elec. Engineering Co. ... 3 
Dynamo Brushes. 
Boudreaux Dynamo Brush Co. Sup. 9 
Ebonite. 
HarburgI.R.CombCo. ... Sup. 7 
D. Moseley & Sons eee 
Electrical Engineers and Contractors. 
Burbey, Williamson & Joseph... 20 
british Co. 15 
Brush Electrical Engineering Co. 12 
Callender’s Bitumen Tel. &c. - 7 
Charlesworth, Hall & “eal 
Clarke, Chapman & Co. . oe 8 
Crompton & Co. ... 
Drake & Gorham .. ove 
Electric Construction Company, 9 
Elliott Bros. eee 12 
India-Rubber & Telegraph Works Co.24 
Johnson & Phillips 1 


Paterson & Cooper ooo ooo 


Ernest Scott & Mountain oe = 15 


Electrical Engineers, &c.—Cont. PacE 
Siemens Bros. & Co. ... oo 
Swinburne & Co... ove ove 
Telegraph Mfg. Sup. 1 
The Electrical Company Sup. 2 
Western Electric Company Sup. 12 

Electric Light Fittings. 

bey, & Joseph... 20 


& ud eee ee eee 2 
G Braulik eee eee eee eee 4 
Dorman & Smith ... o 
Electrical Accessories 
Evered & Co ove 
Faraday & Son om 
Genl. Elec, Co., Ld. «a. Binswanger) Sup. 
D. Hulett & Co. Sup. 
Lea, Sons & Co. ... ow 
A. P. Lundberg ... 
W. McGeoch & Co. on Bup. 


3 
Julius Sax & Co.. Sup. 4 
Tayler Smith Electric Co. 
The Paiste Switch ove ° 
The Electrical Company Sup. 2 
B. Verity & Sons .. Sup. 1 
Woodhouse & Rawson United Sup. 9 

Electricity Meters. 


Jos. Edmondson ... ose 
Engine Fittings. 
W. H. Bailey & Co. eee oe 18 
Lindley & Co. . 6 
Marshall, Sons & Co. ... 
Matthew Paul& Co... on 5 


Premier Gas Engine ove 
Ransomes, Sims & Jefferies ne 


Stockport Gas Engine ... ove 
Willans & Robinson we Sup. 11 


Fibre.— Delaware Hard Fibre Co. oh 8 

David Moseley & Sons ... 
Fire Insurance.—Phenix Office ... 
Forgiogs.—R. Jenkins eee eee 13 
Fuel Economiser. 

E. Green & Son, Ltd. ... ose 
Glass. 

General Elec. Co. (@, Binswanger) Sup. 6 

Pyke, Harris & Co. poet ove 
Heater Condensers. 

Wright’s Patent Heat. Cond. Co. Sp, 11 
Incandescence Lamps. 


O. Berend & Co. eo 

Constantia Incan. Lam Mty. . 13 
Edison & Swan United &. L. Co. 

The Electrical Co. “se Sup. 2 


Genl. Elec. Co., Ld. (G. Binswanger) Sup. 6 
“Hard” Incand. Lamp Co. Sup, 9 
Siemens & Co. ... 
Sturm & Co. one we 
Sunbeam Lamp Co. ove Sup. il 
Venus Glow Lamp eee Bup. 10 
Zirich Incan. Lamp Co. o 19 
india-Rubber. 
India-Rubber, G. P. & Tel. Wks. Co. 24 
D. Moseley & Sons ooo eee 
Institutions. 
Electrical & General Eng. Col. ... 
Insulators, &.—Bourne & Son ... 18 


Telegraph Mfg. Co. os Bup. 1 


Tron and Steel.—Turner Bros. ae 6 
Ladders.—J. H. Heathman & Co. ... 15 
Labricants. 


E. G. Cockrell & Co. one eee 
3 
Magnet Steel.—G. Pp. Wall eee 18 
Man 


Dorman & mith eee eee eee ll 
Elliott Bros. eee eee Sup. 12 


my! Electricians.—Cont. rack 
eol. Elec. Co., Ld. (a. Binswanger) 6 
King, Mendham BOR 3 
Laurence, Scott & Co. . 
Nalder Bros. eee 
N. F. Nalder ove 


Telegraph Mfg. Co. eee Sup. 1 
The Electrical Company Sup. 2 
James White... 7 
ster Woodhouse & Rawson United Bup. 9 


Canadian Elec. Insulations Co. ... 

F. Wiggins & Sons ose 3 
Motors.—Cuttriss, Wallis & ‘Co. Sup. 3 

The Electrical Company Sup. 2 
Patent Agents.—H. Gardner ~ # 

J.G. Lorrain... eee Sup. 7 
Platinum.—Deiby & Co. ... Sup. 8 
Poles. 

Johnson & Phillips ( wood and Iren) 1 
Porcelain 

rman & Smith .. one oo Al 

Doulton & Co... Sup. 8 

Genl. Elec. Co., Ld. Binswanger) sup. © 
Porous Cells.—J. Stiff & Sons... 
Pulleys, Shafting, &c. 

J. Bagshaw & Sons eee Sup. 3 


Railway Signals —Saxby & Farmer 12 


Screws. 
Automatic Standard Screw Co. 18 
Davis & Timmins 22 
Stabilit.—The Electrical Co. Bup. 2 
Stampings.—R. Jenkins _... 
Stoneware.—Doulton & Co.... Sup. 8 


Telegraph Engineers. 
Johnson & Phillips ove eee 1 
Siemens Bros. & Co. __... ove 16 
Telegraph Mfg. Co. ove Bup. 1 
Telephores. 
. Berend & Co. ... 
Genl. Elec. Co., Ld. (a. eens on 6 
Gent & Co. ove 7 


Ch. Mildé & Co. ae 6 
Western Electric ‘Co. eve Bup. 12 
Tenders. 
Tools, &e.—H. Milnes" ove 
Tarbines. —Gilbert & 
. Howes ... one 9 
F.Nell ... one 2 


Vacuum Taubes. 

Pyke, Harris & Co. ooo eee 
Ventilating Fans. 

Blackman Ventilating Co. 
Vulcanite. 

Harburg I. R. Comb Co.... Sup. 7 
Water Purifiers. 

Stanhope Water Engineering Co. 
Wire (Covered). 

Felten & Guilleaume .., 

Fowler-Waring Cables Co. 


Elec. Co., Ld. (@. 6 
W. T. Glover & Co. z 
W.T. Henley’s Telg. Works Co. 
London Electric Wire Co. on 5 
W. Bickard at eos on 
Telegraph Mfg. Co. eee Sup. 1 
The Electrical Sup. 2 
United Electric Wire Co. eos 6 
Wire (Uncovered). 
Davis & Timmins ... oo 
Phosphor Bronze Co_... 10 
Rameden, Camm & Co. ... . 1 
F. Smith & Co. ... eee ooo 3 
Wire Covering 
Johnson & Phillips m 
Wood Casings. 


Genl. Elec. flee. Co., Ld. (@. Binswanger) Sup. 
F. &G Br Harris ee eee eee 
Vigers ros. eee eee eee 

Wood Carving Co. oo 


MiscELLANZ0Us ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., ¥c., appear on Sup. 7 (middie of gaper). 


CROMPTON CO., LIMITED, 
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rice, Sons eee eee 6 2 
Laing, Wharton & Down eee | 
Laurence,Scott & Oo. ... ove 
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The Board of Trade have again and urged the th 


| SAXBY & FARMER, Ltd., Railway Signal KILBURN, LONDON, N. 


TWO-POLE 


| THE BRUSH ELECTRICAL ENGINEERING COMPANY, nae 
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FARADAY & SON’S 
BLRCTRIC LIGHT FITTINGS. 


8, BERNERS STREET, 


xii 


GOLD MEDAL, 


ELECTRICAL INTERLOCKING. 


Manufacturers of Ratiway Signats, Oabdins, Interlocking Levers, Bleck Instruments, and Signal Work of every deserigtion, ant Mechantenl. 


DYNAMOS. 


eee 


ge Send for Price Lists to— 


49, QUEEN VICTORIA STREET LONDON, E.C. 


BRANDED. 


The “CAMEL” Brand 


ENDLESS BELT, 


FOR DYNAMOS AND ELECTRIC DRIVING. 


ADVANTAGES: Stronger than Link Belting. Less Stretch than with any other Belt. 
Impervious to Damp or Heat. Will run longer than Leather. 


NO SLIP, A STEADY LIGHT. EVERY BELT GUARANTEED. 


This special belt can be made in all widths up to 50 inches. 
F. REDDAWAY & CO., Ltd., Manchester, London, Liverpool, Halifax, &c. 
COUN RY 


FITTED WITH THE 
LIGHT AND ENGINES, 
25, ROYAL EXCHANGE, MANCHESTER. 6, ST. ANDREWS ST., CAMBRIDGE. 


RUSSELL CO. 


Among our other Specialties 


SHIP LIGHTING PLANT, BOILERS, ENGINES, 


-COMPLETE PLANTS FOR SHIPMENT ABROAD. 


‘Offices:—14, QUEEN VICTORIA STREET, LONDON, Teecams:— ore, Lowvon” 
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TELEGRAPH MANUFACTURING 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s, 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., &c. 


ror ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cables and Wires; Vulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, Postal, Railway, Fire Alarm and Police Eauip- 
Covered, Armoured ; — Concentries, Flexible Wires, Batteries, Insulators, Switchboards for ments; Railway Signals and Blocks; Iron Poles, 
Private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha wires 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr. Warrington, England. 
Branch Offices: 11, Queen Victoria Street, London, E.C.; and 30, Hope Street, GLASGOW. 5461 


VERITY SONS, 


ELECTRICAL FITTINGS MANUFACTURERS 


And Art Metal Workers, 
Telegraphic Addresses: 


Plume Works, Aston, BIRMINGHAM. “ ELECTRICITY, BIRMINGHAM.” 
31, King Street, Covent Garden, LONDON. tonpon.” 


rs OF EVERY DESCRIPTION OF LAMPHOLDERS (css 


ALL PARTS INTERCHANGEABLE. 

BEST WORKMANSHIP AND FINISH. 

Can be supplied in POLISHED BRASS or BRONZED. 
SCREWED for j-in. }-in. or j-in. NIPPLES. 


SPECIAL ATTENTION IS 
CALLED TO THIS, THE fe) | 
SMALLEST KEY BAYONET jim 
IN THE MARKET 


E.S. 1,595. 


E.8.1,595 ... ... each. 
E.S8. 1,596, with Cord E.S. 1,610, with Shade 
Grip... Carrier ..._... B/ each, 


1882 PORCELAIN 
INTERIOR. 


E.8. 3,722. 
E.8. 3,722, 4/- each. 


ES. 1,605. E.8. 3,775. 
E.8. 1,605, with Shade E.8. 3,775 ove 2/1 each, 


Carrier and Cord 
Grip na +. 2/6 each. TRADE MARK. E.8, 3.776, with Shade Carrier 2/6, 


WRITE FOR CATALOGUE AND TRADE DISCOUNTS. 5925—6 
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*8 for the Allgemeine Elektricitats © 


Sole Agents 


A. E 


THE GERMAN 


LIFE & EFFICIENCY 


7 LONDON. 


EACH. 


BEFORE 


No Extra a 
Frosted Lamps. 


122124, CHARING ROAD, LONDON, W.C. 


E. G. 


WE ARE NOW ceeteiereenal ORDERS DAILY. 


‘WE WARRANT ALL OUR LAMPS: | 


122, SPECIAL TERMS 


FOR EXPORT. 


CH 
TARING CROSS RD., 


ait, 

a A. E.G. A. E. G. 
LARGE DISCOUNTS | TO THE TRADE. 
| sCDELIVERED IN 

S. 

| EVERY PACKING FREE at Wants | 
4 

3 ~~ Economic Lamps 

_ at the same Price. 

| 
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10. BERNERS ST., LONDON, W., & 108, ARGYLE ST., GLASGOW, 
Works:—LONDON & BIRMINGHAM. 


MANUFACTURERS OF 


EDISON & SWAN LAMPHOLDERS (Under License). 
TUMBLER SWITCHES, UNIQUE SWITCHES (Under License). 
HOLMES’ PATENT SUDDEN BREAK SWITCHES. 
MAIN SWITCHES OF EVERY DESCRIPTION. 

MAIN & BRANCH SWITCHBOARDS & FUSEBOARDS. 


CEILING ROSES, DOUBLE AND SINGLE POLE FUSES, AND WALL SOCKETS. 
ELECTROLIERS, BRACKETS AND STANDARDS 


SHIP FITTINGS, AND EVERY DESCRIPTION OF sani _ TING ACCESSORIES. 


SUPPLIERS OF 
ENAMELLED STEEL SHADES, OPAL SHADES, AND ALL 
OTHER ELECTRIC GLOBES AND SHADES; 
INCANDESCENT LAMPS, CASING, CABLES, AND FLEXIBLE CORDS. 


ILLUSTRATED PRICE LISTS On 


KM, PORTABLE WILLIAM RICKARD, 
SET. DERBY. 


Specially designed gra Ec LEC TR l CAL WI R ES 


ing insulation resistances by 
the direct deflection method. INSULATED WITH SiLK, Cotton, Inp1A-RUBBER, 


Fitted with 4-inch silvered Gurta-Percna, &c., &c. 


dial, coil of 10,000 ohms, ———__—_ eee 
and shunts and contact | CORDS A SPECIALITY. 


key. Full instructions in 


cover. 
pice 266s.08 ROPE AND BELT DRIVING 


A SPHCIALITY- 


KING, MENDHAM & CO., SHAFTING, FRICTION CLUTCHES, 


WESTERN ELECTRICAL WORKS, BRISTOL, OUICK DTLIVERY. LOW PRICES. 


London Agent: W. B. ALLISON, 12, FENCHUROH 8T., E.C, | Send for Illustrated Book of Useful Rules for Transmission of Power 
LARGE ILLUSTRATED CATALOGUE, POST FREE 6D. $796 | by Wheels, Ropes, Shafts and Belts, Free, Two Stamps. 


HAW & SONS, Ltd., 


| TLEWY YORKSHIRE. 
Glectrical Gugineers & Manufacturers, ALSO STRUCTURAL IRONWORK OF ALL KINDS. on 


_-BLECTRO- CTRO-MOTORS WEBB SON, 


From yy to 50 H.P. TANNERS, CURRIERS, FELLMONGERS, 
GLOVE AND GAITER LEATHER 
FIRE DRESSERS, LEATHER AND 

DYNAMOS BUCKETS WOOL MERCHANTS. 


For all 
HOSE. 


COMPLETE PLANT FOR ELECTRIC LIGHT | a 
AND TF/NSMISSION OF POWER. 12 FIRST-CLASS 
| MEDALS AWARDED. 


= Combs Tannery, Stowmarket. 
~ELMWOOD. ELECT RICAL WORKS, LEEDS. 
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ELECTRIC LIGHT FITTING 


MANUFACTURERS, 


ART METAL WORKERS 


In Brass, Copper, Iron, Steel, or Bronze. 


LANTERN MAKERS 
FOR ARC OR INCANDESCENT LAMPS. 


Designs submitted to suit any Maker's Lamps. 


HULETT COMPANY, Lia. 


55 & 56, HIGH: HOLBORN, LONDON. ee 


THE NEW AND IMPROVED. 


TUMBLER 


2/ each. 


Subject to Large Discounts. 


The “PARAGON” TUMBLER SWITCH is made. 

on somewhat the same principle as those now in the 

market, but the movement is more simple and much * 

better than in existing forms. Into the end of the ; 

tumbler viece on the contact bar is inserted a spiral ge 

spring and, as the movement is made “ backwards and Gam 
| forwards,” the spring is compressed, but immediately the 
"plunger passes the dead ceutre the spring is at rest, | 

consequently there is no tendency to weaken it. This 

is a special feature with this switch. 


JULIUS SAX & CO., Ltd., 


7, RIDGMOUNT STREET, STORE STREET. LONDON, W.C. 


A. SLATTER, General Manager. 


WRITH FOR LISTS. AGENTS REQUIRED. 
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SELIG, SONNENTHAL 


SOLE LICENSESBS OF THE 


PATENT TOOL HOLDER, 


Suitable either for Turning or Boring in the Lathe, 
Planing and Shaping. 


By slacking the nut and slightly raising the bolt, the tool may be 
readily adjusted to the de-ired angle, and it is then held firmly in position 
by the serrativns on boit-head engazing with the two projections at end of 
holder, effectually preventing it from moving under the heaviest work. 


THE 


SCREW PLATE, 


“LIGHTNING” PATTERN. 


=" 
SES 


Contains nine sizes, Nos.0 to 8inclusive. Work turned out equa’ to best lathe work. 
Dies a*justable for wear so as to keep the exact size of Taps. 
- — 


TESTIMONIALS. 


Messrs. J. H. HOLMES & CO., Electric Light Engineers, Newcastle-upon-Tync, say :— 


“ We have now had the ‘Lightning’ Screw Plate (made to the British Association Standard threads), in use long enough to judge of its 
merits, and me have much pleasure in stating that it is, in our opinion, in all respects the most satisfactory article of the kind with which we 
are acquainted. 

“ We find it to be accurate both as to diameter of the different sizes of screws, and the pitch and shape of the threads. In common with 
the other sizes of the ‘Lightning’ Screw Plates which we have used for some years, it posscsses the features of very free cutting, making 
full threads at one cut, and the grea‘ advantage of having the dies in two parts, but so arranged as to be securely held together, whilst a very 
fine adjustment of the diameter of the resulting screw may be readily obtained. In this way it is easy t» arrange a tight or slack fit of a nut 


upon a screw, as is sometimes desirable. 
“The form of the dics being such as suits a receptacle of a circular form, enables them to be used very conveniently as dies for turret 


head screw-making machines and similar work. 
“ We think that this Screw Plate will meet a real want in the Electrical and allied trades, which make use of the British Association 


Standard Threads, and hope it may conduce to the maintenance of that accuracy and iuterchangeability of small screws which is so desirable 
in the interests of manufacturers.” Site Ma 


Mr. A. P, LUNDBERG; Bra tbury Electrical Works, Bradbury Street, Kingsland N,, writing-on December 18th, 1893, says:— 


“T daly received the ‘ Lightning-Screw Plat: ’ for British Association Threads and am very pleased with it. 

“T am of the opinion that it wilkyprove itself a very uscfal article and valuable companion for users of B.A. Threads, being good 
value for the price you arc selling it at. 

* An article of this description will do much to dispel the uncertainty and variance at prescnt found in the threads of manufacturers 
who have adopted thi: standard, and its introduction will do much to pave the way for a universal adoption of the B.A. Standard 
Threads, many manufacturers recognising the advantage of the B.A. standard, but have not adopted it on account of the expense of 
procuring standard dics and taps. I think, therefore, that your sct of ‘ Lightning’ Pies and Taps has arrived at the right time.” 


85, Queen Victoria St., & Lambeth Hill, LONDON, E.C. 
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PERFECT SCREWS AT A SINGLE 
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BELLISS CO., Lro. 


(Established 1852), 


Ledsam Street Works, BIRMINGHAM. 


London Office: Westminster (hambers. 9, Victoria Street, S.W. 


DOUBLE-ACTING, HORIZONTAL and VERTICAL, 


ENGINES, 
SIMPLE and COMPOUND, OPEN and BNCLOSED 


ELECTRIC. "LIGHTING 
Surface Condensers, Air & Circulating Pumps, 


HIGH-CLASS STEAM BOILERS, 


Piping, Valves and Connections for Complete 
Steam Equipment of 


STATIONS 


’ f Estimates Free on receipt of Particulars. Before ordering 
write for Catdlogues. 
“Bight Compound as above supplied for Cunard steamships “ Campania and Lucania.” 


ARC LAMPS. 


Sole Agent for England: G. BRAULIK. 


217 & 218, UPPER THAMES ST., LONDON, E.C. 


Telegraphic Address: “ BRAULIE, LONDON 


FOR CONTINUOUS CURRENTS. 


Pattern F, for Parallel or Series 2 to 4 Lamps. 
»  F, small, 2 to 4 amps., 6 to 9 hours. 
» 9, for any number in Series. 


FOR ALTERNATING CURRENTS. 
Pattern D, Parallel or Series. 
6051 RESISTANCE COILS CARBONS, GLOBES, &. 


MAKERS OF 


TAUNTON DYNAMOS 


Fitted with Patent 


KAPP ARMATURES 


AND 


NEWTON-HAWKINS 


PATENT BRUSH HOLDERS. 


Electrical Engineering Works, 
TAUNTON. 
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REDUCTION PRICE 


ACCUMULATORS 


FOR AND MOTIVE POWER. 


ONCE USED, ALWAYS USED. 
Thousands of Cells in Daily Practical Work. 


FOR PRICE LIST APPLY TO 


DRAKE & Go  RHHAM, 


66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 


LONDON ELECTRIC WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
GoiLDENW r1AN Lon Don, 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


For Electrical Instruments, Dynamo Machines, Telephones and Electric Bells. 


CABLES OF LIGHT, MEDIUM AND HIGH INSULATION FOR ELECTRIC LIGHT MAINS 
AND BRANCH CIRCUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESCRIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone Companies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


(MARTINO'’S PATENT). 
The S ic Resistance of Platinoid is 50 per cent. higher than that of the best German Silver. Its temperature coefficient 


is lower chet of an = metal —_ for Electrical It is uniform in quality, and does not tarnish under 
atmospheric influences. the past si oes some of Es Tenge Electric Light Companies have adopted Platinoid for 
Resistances, to the entire entiation of 


Sole Agents for Platinoid for all Electrical imeeion @y Agreement with the Patentee), 


The LONDON ELECTRIC WIRE COMPANY, Lid. 


PRICE LIsTs ON APPLICATION. 


HIGH GREAT ] 
DISCHARGE. DURABILITY. 
a 
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INSULATORS 


Of all deseriptions, combining the — strength with highest possible insulation, in Bristol Glazed Stoneware 
d Special Porcelain Stoneware (White). 


ALSO BATTERY JARS, "PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & COMPY., The Potteries, BRISTOL. 
London Agency: CHAS. D. BARKER, 113, MIDLAND RD., ST. PANCRAS, N.W. wun 


BROWETT, LINDLEY Lo, 


Sandon Works, PATRICROFT, MANCHESTER. 


Manufacturers of HIGH. SPEED ENGINES 
for ELECTRIC LIGHTING, &c. 


SIMPLE & COMPOUND FROM 10 TO 500 L.H.P. 


Having just installed at our Works a Complete Set of 
Electrical Testing Plant, with Instruments, by Messrs. Siemens 
Bros. & Co., London, we are now in a position to place same 
at the disposal of our customers, to conduct complete elec- 
trical tests of dynamos combined with our engines. 


ESTIMATES & FULL PARTICULARS ON APPLICATION. 
6310 


GSuredgich Charcoal Iron Sheets and Stampings. 


nd ili TU RN ER 4 R 0S.., 134, UPPER THAMES ST., 
LONDON. 


Telegraphic Address) “ SHEETIRON, ONDON.” 5439 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


| 


cA 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Ch. MILDE & CO., 


60, Watling St.. LONDON. 


As used by the French Post Office and Government Offices Woruis:- BARNSLEY. 
Francs. Telegraphe BARNSLEY,” au 

50,000 NOW IN USE. 


GOLD MEDALS & HIGHEST DISTINCTIONS IN ALL NATIONS 


ELECTRIC WIRES. 


ouR | 


of every descriptien for 
Are the SIMPLEST, LOUDEST, CLEAREST Electrical Instruments, 

and most DURABLE. Dynamo Machines, Electric 
Bella, Telephones, Electric 


CANNOT POSSIBLY GET Lighting, 


OUT OF ORDER. — 
Price Lists and Trade Discountsby | LINI TED ELECTRIC wi Co, 
Return of Post. | 14a, Clerkenwell Green. London, E.0. 7» 


BRANCHES AT— 


J.F&G. HARRIS 


TAKE 
MARSEILLES, MAHOGANY & GENERAL [CABLES 


ROME, TO ANY 


BRUSSELS, 
AND WORKS AT— q bLonoon. 
__ REGISTERED: DESIGN. PARIS. TORIA WARE. 


vi 
| 
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q 
; | 
COVERS ano CASINGS MANE 1 ANY DESIGN 
Cs | BORDEAUX, | | 
~\ 


101, Leadenhall Street, LONDON.  eiegrams: “OCALLENDER, LONDON.” Telephone, No, 4,485, 
Oldham Place, Renshaw Street, LIVERPOOL, and Cannon Passage, BIRMINGHAM, 
Works: ERITH, KENT, Telegrams: “OALLENDER, PIOARDY.” Telephone, 8,411, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—ARMOURED—Metal Sheathed. 
ABRIAL CABLES. 


KHELYVINS 


(SIR WM. THOMSON) 


MULTICELLULAR 
ELECTROSTATIC 
VOLTHETER, | 


| WITH 
| DEAD-BEAT ACTION 


AND , 


VERTICAL SCALE FOR SWITCHBOARD USE. 


= | Direct-Readings in Volts. Use no Current. 
Free from External Disturbances. 
Accurate on Direct or Alternating Circuits. 
Require no Re-Standardising. 


Standard Electric Balances, Ampere 
Gauges, Marine Yoltmeters & Ampere-- = 
Meters, Wattmeters, Electricity 


Supply Insulation Testers,&¢. 
Electrostatic Voltmeter for Low or Electrestatic Voltmeter for ‘High- Pressure Circuits of 1,000 
High-Pressure Circuits if 1 ot Volts and upwards. 


ae Se ee Descriptive Pamphlet and new Price Lists free on application to— 


JAMES WHITE, 16-20, Cambridge Street, GLASGOW. 


TELEPHONES 


Combined with microphones, free of all Patent Rights. 


GENT & CO.’S LEVER MICROPHONE.—Patented 1881. 


Clear Articulation, fitted with Induction Coll, in Walnut case es to any 10 /6% tas 
Telephone, complete with instructions 
We are making the most complete sets of Telephones pat the waits Send for 
our new descriptive Price List, with instructions for fixing, Diagrams, and over 50 
illustrations, FREE. 
Fie. 374, including Bell, 21s. per set. Fig. 3'79, including Microphone and Bell 
or Watch Telephone, Automatic Switch and Bellin Walnut Case, 31s. per set. A 
liberal discount to the trade. 


INDICATORS, BELLS, PUSHES, BATTERIES. 
The most varied Stock in the Trade. 


WATCHMAN’S CLOCKS, DRY BATTERIES, &o., &c. 


Bee or tr complete Pamphiet “ How to fix Electric Bells, Telephones, Speaking pam, ~ ez 
Conductors, &c.,” 400 Lilustrations and Diagrams, 90 pages, Post free 4s 


wig. oe. GENT & CO., Faraday Works, Leicester. —— 


. 
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Jelephone, No. 3,138. Telegrams: “STATTER, London.” 68, VICTORIA ST.. S.W. 


Works: MILLWALL, E. 


[December 29, 1898 


Dynamos, 
ELECTRIC CRANES, 
LAUNCHES, TRAMCARS, SWITCHBOARDS, 


AND EVERY ELECTRICAL ACCESSORY. 


Contractors to the Invia Office, Londou & India Do ks, 
Soutbampton Harbour K. ard, &., &. 


CATALOGUE AND PRICE LIST ON APPLICATION, 


SEERAIC ALS. 
ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA WAVUFACTURERS, 
Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE WAR OFFICE ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COs. 


THE “O.E.” ELECTRICITY 
METER 


(PATENTED AT HOME AND ABROAD). 
The only satisfactory Meter extant. 


No Clockwork. Pendulums driven by gravity; perfectly synchronous. 
Readings dircct in B T. units; proportional throughout any range. Fall of 
potential inappreciable = -0U5 volt. For House or Central Station use. 


Sizes from 25 to 1,000 ampéres. 
DESCRIPTIVE PAMPHLET ON APPLICATION. — - «az 


JOS, EDMONDSON, ALBERT Lonasioe Lane, Yorks. 


BLECTRI (CAL BNGINEERS. 


ECIALITIES. 
Continuous Current Dynamos, Alternators, 
Electric Motors, 
Slow- speed Direct-coupled 
2). Engines and Dynamos 
For &e. 


SEARCH LIGHT PROJECTORS, ARC LAMPS, 


Klectric Lighting and Power Transmission, 


CONTRACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[ENGINEERING TELEGRAPH CODE USED.] 6337 
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CO, 


LIMITED. 


INDUSTRIAL 
APPLICATIONS 
ELECTRICITY. 


HEAD OFFICES— 


Queen Street Chambers, Queen Street, 
| LONDON, E.c. 


Telegrams: “CONCORDANCH, LONDON.” 


WORKS: WOLVERHAMPTON. 


TURBINES. 


T 64 99 With any fall, 
deren E LITTL E A 
Water Power, and upwards 


i 2 Contractor to H.M. Government, also to the Russian, French, Turkish, Reyptian, Indian & Cape Governments, 
ius 64, Mark Lane, London, E.C. 

LITTLE GIANT TURBINE. TELEGRAMS :—“ BARBEAU, LONDON.’ Catalogues Free. on 


MATHER & PLATT, Limited, 


BLECTRICAL AND GENERAL SNGINEERS. 
ELECTRICAL ENGINEERING DEPARTMENT. 


ELECTRIC RAILWAY AND TRAMWAY PLANT. 


Constructors of the Entire Plant for the Electric Working of 
the CITY AND SOUTH LONDON RAILWAY, the most 
important Electric Railway in the World. 


Patentees and Sole Makers of the Sole Makers of the 


“MANCHESTER” DYNAMO. ‘‘ EDISON-HOPKINSON” DYNAMO. 


Electro-Motors. Slow-speed Dynamos for Ship Lighting. Dynamos for 
the Refinement of Metals. Electro-plating Plant. Alternate Current 
Dynamos. Electric Cranes and Hoists. Electric Pumping Plant. 


Complete Installations for Central Lighting Stations, 


Also for Public Buildings, Mills, Workshops, Mines, &c., 
including Steam Boilers, High- speed Engines with Automatic 
Expansivn Gear, Dynamos and Fittings of Improved Design. 


Four Gold Medals Awarded at the Kimberley Exhibition. 


“ MANCHESTER” DYNAMO. IRON & GUN-METAL VALVES & TAPS +OR STEAM, WATER, GAS, &. 
Patent Frictional Clutches and Couplings. 


SALFORD IRON WORKS, MAN CHE a 


London Office: 16, VICTORIA STREET WESTMINSTER. 


“MATHER, MANCHESTER.” 
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BEST 


FO 


TELEPHONE TELEGRAPH LINES 


PHOSPHOR BRONZE 
CASTINGS, Patent Silicium 


Phosphor 
Bronze Wire, Rods, 
Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery, 


strength and high conductivity for 
Overhead Lines. Vulcan Composite Wire, 


FOR 


BULL'S METAL, 


FOR 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


The PHOSPHOR BRONZE Co., Ld.,89, Sumner St., Southwark, LONDON, S.E. 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 


PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS &c., 


FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 43: 


A REVOLUTION 


In Electric Bell Installations will be made by our 


(Patentea@). 

It presents in a compact, pleasing form essential improvements upon everything hitherto [jj i 
known in this line: Bt 


It is cheaper; 

It can be used equally in dry or damp rooms or in the open air, without special fitting; 

It possseses splendid tone; 

The wires, separately brought i in, are all covered bv the protecting case 

The vibrating hammer is so fastened that any failure is impossible; 

The regulation of the stroke, easily made from the outside without opening the 
cover, is reliable and very convenient. 


ILLUSTRATIONS WILL BE SENT ON APPLICATION. 
Prospectuses gratis & post free. Alsospeial lists of our latest novelties, 


All in great request on account of their exceeding cheapness, their 
handsome appearance, and practical usefulness; as well as of 


APPARATUS FOR AUTOMATICALLY LIGHTING STAIRCA‘ES AT STATEO ° TIMES, 
EITHER BY BATTER'ES OR ACCUMULATORS. bets 


AKTIENGESELLSCHAFT BUTZKE, 


_ Telephone and Telegraph Construction Works, 12, Ritterstrasse, BERLIN, al 
REFORM BELL DOMES, incomparably more beautiful in sound than the bell domes used hitherto. They can be had SEPARATELY. 


KON 
| 
a White Anti-Friction Metals Sy i-_, $ strong as Steel, with higher 
of all kinds, ot conductivity than 


TO ADVERTISE > ss. 


The pames of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge, 
but if repeated under other headings, Gai. per week is charged for each additional entry. 


Accumulators. PAGE 
Drake & Gorham one eee 5 
Electrical PowerStorageCo. ... 14 
Epstein Accumulator Co. 


Lithanode & General Elec. Co. Sup. 9 
J. Stiff & Sons (Boxes only)... 


Arc Lamps.—Crom &Co. Sup. 12 
Johnson & Phillipe ove ove 
Korting & Math ine 4 


A. W. Richardson 
The Electrical Company Sup. 2 
Waterhouse Electric Mfg. Co. ... 
Asbestos.—United Asbestos Co. ... 
Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 7 
Batteries. 
Aylmer (Leclanché) ... eve 
. Baughan & Co. ... Sup. 7 
Geal. Elec. Co., Ld. (a. 
India-Rubber oe eee 
Johnson & Philli 
Sharp & Kent ( eymersch) 
Telegraph Mfg. ... Sup. 1 
Jars.—J. Bourne & Son ... 15 
tiff & Sons... 
Bells.—Butzke & Co.... 
General Elec. Co., Ld. ... Bup. 6 
Sheppard, Allarton & Madeley ... 


& Son oes ooo Bup. 3 
Berly’s Universal Elec. Directory 

Cassell & Co. ooo Sup. 7 
Crosby Lockwood & Son <a 
Whittaker & Co. ... ooo 


Cabinet Work.—W. M. Foxcroft ... 
Carbons.—H. & F. Chamberlain ... 
Genl. Elec. Co., Ld. (@. Binswanger) Sup. 
Johnson & Phillips ooo ooo 
The Electrical Company Sup. ; 
Castings.—Phosphor Bronze Co. ... 10 
Dynamos.—Crompton ‘up. 
Greenwood & ‘Batley ove 
J. H. Holmes & Co. Sup. 


Johnson & Philli one 1 
Laurence, Scott & Co. ... pees 
Mather & Platt ... 9 


Newton Electrical Eng. Works .. = 4 
Rosling & Matthews _.... 
Ernest Scott & Mountain oe 
Stanley & Davies 
J.G. Statter & Co. $e ove 8 
The Electrical Company Sup. 2 
Wray Elec. Engineering Co. ... 3 

Dynamo Brushes. 
Boudreaux Dynamo Brush Co. Sup. 9 
7 


I. R.CombCo. ... Bup. 

D. ley & Sons 

Electrical Engineers and Contractors. 
Burbey, Williamson & Joseph... 20 
Brush Electrica gineering Co. 12 
Callender’s Bitumen Tel. &c. Co. 7 


Charlesworth, Hall & Co. ie 

Clarke, Chapman & Co.... ove 8 
Crompton & Co. ... eee rig 12 
Drake & Gorham .. ove 5 
eee Construction Company 9 


iott Bros. up. 12 
Indie Rubber & Telegraph Works Co.24 
Johnson & Phillips ove 1 


Paterson & Cooper eee oe 23 


Electrical Engineers, &c.—Cont. 
Siemens Bros. & Co._... 6 
Swinburne & Co. ... ose 
Telegraph Mfg. Co. eee Sup. 1 
The Electrical Company Sup. 2 
Western Electric Company Sup. 12 

Electric Fittings. 

Burbey, Williamson & Joseph... 20 
& ud... eee ve 2 
G. Braulik.. 4 
Dorman & Smith wa ose ou 
Electrical Accessories Co. ove 
Evered & Co. one 
Faraday & Son ... 
Genl. Elec. Co., Ld. (G. Binswanger) Sup, 6 
D. Hulett & Co. ... «= Sup, 4 


Lea, Sons & Co. ... 
A. P. Lundberg ... eee ove 
W. McGeoch & Co. oes Sup. 


8 
Julius Sax & Co.... oe Sup. 4 
Tayler Smith Electric Co. ooo 8 
The Paiste Switch ove 

The Electrical Company Sup. 2 
B. Verity & Sons... ove Sup. 1 
Woodhouse & Rawson United Sup. 9 

Electricity Meters. 
Jos. Edmondson eee eee eee 8 

Engine Fittings. 

W. H. Bailey & Co. eee o- 18 

Engines for Electric Light. 
G. E. Belliss & Co. eos see 4 
Browett, Lindley & Co. ... am 6 
Marshall, Sons & Co... 
Matthew Paul&Co._... 5 
Premier Gas Engine _... oes 
Jefferies... 

tockpo' ngine ... 
Willans & one 

Fibre.— Delaware Hard Fibre Co. Sup. 8 
David Moseley & Sons ... soe 

Fire Insurance.—Phenix Office ... 

Forgiogs.—R. Jenkins +n 

Fuel Economiser. 

E. Green & Son, Ltd. ... ove 

Glass. 

General Elec. Co. (@. Binswanger) Sup. 6 
Pyke, Harris & Co. one ove 

Heater Condensers. 

Wright’s Patent Heat. Cond. Co. Sp.11 

Incandexcence Lamps. 


O. Berend & Co. oe 

Constantia Incan. Lamp ify, 13 
Edison & Swan United 

The Electrical Co. one Sup. 2 


Genl. Elec. Co., Ld. (G. Binswanger) Sup. 6 
“ Hard ” Incand. Lamp Co. Sup. 9 


Siemens & Co. _... 

Sturm & Co. eee eos 13 

Sunbeam Lamp Co. ove Sup. il 

Venus Glow Lamp eee Sup. 10 

Zitirich Incan. Lamp Co. eo 19 
india-Rubber. 


India-Rubber, G. P. & Tel. Wks. Co. 24 

D. Moseley & Sons ose see 
Institutions. 

Electrical & General Eng. Col. ... 
—Bourne& Son ... 18 

& Co.... 6 

& Sons one one oe 

Telegraph Mfg. Co. ove Bup. 1 
Tron and Steel.—Turner Bros... 6 
Ladders.—J. H. Heathman & Co. ... 15 
Labricants. 

E. G. Cockrell & Co. 

W. H. Willcox &Co. eco 3 
Magnet Steel.—G. P. Wall — oa 
Manufact Electricians. 

Dorman & mith eee oe eee 11 

Elliott Bros. oe ooo Sup. 12 


Electricians.—Cont. pact 
eol. Elec. Co., Ld. 2 Binswanger) Sup. 6 
King, Mendham & Co. Sup. 3 


Laurence, Scott & Co. ... ove 
N. F. Nalder ove 


Telegraph Mfg. Co. eee Sup. 
The Electrical Company Sup. 
James White one 
men Woodhouse & Rawson United Bup. 
Canadian Elec. Insulations Co. ... 
F. Wiggins & Sons on 3 
Motors.—Cuttriss, Wallis & Co. Sup. 3 
The Electrical Company Sup. 2 
Patent 
8 


Ga. Lorrain eee eee 
Platinum.—Derby & Co. ... Sup. 
Poles. 

Johnson & Phillips (wood andIren) 1 
Porcelain Appliances. 

Dorman & Smith ... 

Doulton & Co... Sup. 8 

Genl. Elec. Co., Ld. Binswanger) sup. 
Porous Cells.—J. "Stiff & Sons... 


Pulleys, Shafting, &c. 

J. Bagshaw & Sons ove Sup. 3 
Railway Signals —Saxby & Farmer 12 
Screws. 

Automatic Standard Screw Co. 18 

Davis & Timmins — 
Stabilit.—The Electrical Co. Sup. 2 
Stampings.—R. Jenkins... 13 
Stoneware.—Doulton & Co... Sup. 8 


Telegraph Engineers. 
Johnson & Phillips eee eve 1 
Siemens Bros. & Co. ... 
Telegraph Mfg. Co. ove Bup. 1 
Telephones. 


. Berend & Co. 

Genl. Elec. Co., Ld. (G. Binswanger) Sup, 6 

Gent & Co. pre one rae 7 

Ch. Mildé & Co. ... ion ‘si 6 

Western Electric Co. ... Sup. 12 

Tools, &c.—H. Milnes" we 

Turbines.—Gilbert Gilkes & Co. ... 15 

S. Howes ... ove ooo os 9 

F. Nell as 2 


Vacuum Tabes. 

Pyke, Harris & Co. eco ove 
Ventilating Fans. 

Blackman Ventilating Co. ove 


Vulcanite. 

Harburg I. R. Comb Co.... Sup. 7 
Water Purifiers. 

Stanhope Water Engineering Co. 
Wire (Covered). 


Felten & Guilleaume ... ... 
Fowler-Waring Cables Co. 


Genl. Elec. Co., Ld. Sup. 6 
W. T. Glover é& Co. 2 
W. T. Henley’s Telg. Works Co. 
London Electric Wire Co. — 5 
W. Rickard ove 
Telegraph Mfg. Co. éon Sup. 1 
The Electrical Co. iva Bup. 2 
United Electric Wire Co. eee 6 
Wire (Uncovered). 
Davis & Timmins ... 
Phosphor Bronze Co... oe 10 
Ramsden, Camm & Co. ... — a 
F. Smith & Co. ... oo eee 3 
Wire Covering Machinery. 
Johnson & Philli 
Wood Cas 


ings. 
Genl. Elec. Co., Ld. (@. Binswanger) Sup. 6 
& eee eee eee 6 


MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, ¥c., ¥c., appear on Sup. 7 (middie of zaper). 


CROMPTON & CO., LIMITED, sez svr.12 
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FARADAY SON’S 
BLECTRIG LIGHT FITTINGS. 


Telephone 3,814. 8, BERNERS STREET, W. 


ELECTRICAL INTERLOCKING. Parson, 1608. 
The Board of Trade have again urged the necessity cf combining the “ Lock” and “Block” 


SAXBY & FARMER, Ltd, Railway Signal Contractors Oanterbury Road, KILBURN, LONDON, N. We 
Manufacturers of Ratheay Signate, Onbins, Interlocking Levers, Bleck Instruments, and Signal Work of every description, Elesirical and Mechantesi, 


TWO-POLE 


DYNAMOS. 


eee 


gw Send for Price Lists to— 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, _—_ 


49, QUEEN VICTORIA STREET LONDON, E.C. 


BRANDED. 


The “CAMEL” Brand 


ENDLESS BELT, 


FOR DYNAMOS AND ELECTRIC DRIVING. 


ADVANTAGES: Stronger than Link Belting. Less Stretch than with any other Belt. 
Impervious to Damp or Heat. Will run longer than Leather. 


NO SLIP. A STEADY LIGHT. EVERY BELT GUARANTEED. 


This special belt can be made in all widths up to 50 inches. 


F. REDDAWAY & CO., Ltd., Manchester, London, Liverpool, Halifax, &. 
COUN IZ RY Ss 


FITTED WITH THE 
LIGHT AND ENGINES, 
25, ROYAL EXCHANGE, MANCHESTER. 6, ST. ANDREWS ST., CAMBRIDGE. 


RUSSELL CO. 


Among our other Specialties are— 


SHIP LIGHTING PLANT, BOILERS, ENGINES, 


COMPLETE PLANTS FOR SHIPMENT ABROAD. 


‘Offices:—11, QUEEN VICTORIA STREET, LONDON, E.C, Lowvon” 
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TELEGRAPH 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.’s, 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &., &c. 


ror ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cables and Wires; Vulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, Postal, Railway, Fire Alarm and Police Eaulp- 
Covered, Armoured ; Mains, Concentrics, Flexible Wires, Batteries, Insulators, Switchboards for ments; Railway Signals and Blocks; Iron Poles, 
Cords. Private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha wires 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr. Warrington, England. 
Branch Offices: 11, Queen Victoria Street, London, E.C.; and 30, Hope Street, GLASGOW. 5461 


VERITY SONS, 


ELECTRICAL * FITTINGS * MANUFACTURERS 


And Art Metal Wo rkers, Telegraphic Add : 


Plume Wrorks, Aston, BIRMINGHAM. “ ELECTRICITY, BIRMINGHAM,” 
31, King Covent LONDON. 


MANUFACTURERS OF EVERY DESCRIPTION OF LAMPHOLDERS (ut 


ALL PARTS INTERCHANGEABLE. 

BEST WORKMANSHIP AND FINISH. 

Can be supplied in POLISHED BRASS or BRONZED. 
SCREWED for 3-in. }-in. or {-in. NIPPLES. 


SPECIAL ATTENTION IS 
CALLEO TO THIS, THE {7 
SMALLEST KEY BAYONET ?) 

IN THE MARKET yo 


BS, 1006. 4%) ! ES. 1.610. 
E.8. 1,595... ... 1/8 each. — 
E.8, 1,596, with Cord Mi wl E.S. 1,610, with Shade 
Grip... » Carrier... ... 2/1 each. 


1882 PORCELAIN 
INTERIOR. 


E.8s. 3,722. 
E.8. 3,722, each. 


E.S. 1,605. 
E.S. 1,605, with Shade E.8. 3,775 sie 2/1 each, 


Carrier and Cord 
Grip = each. TRADE MARK. E.8. 3.776, with Shade Carrier 


WRITE FOR CATALOGUE AND TRADE DISCOUNTS. 5925—6 
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A. E. G. 


for the Allgemeine Elektricit%* 


CROSS ROAD, LONDON, W.C. 


THE GERMAN 


LIFE & EFFICIENCY 


| 
LARGE DISCOUNTS TO THE TRADE, 


DELIVERED IN 1s bi LONDON. 


EACH. 


~~~» Economic Lamps 
sold at the same Price. 


ENGLISH STANDARD CP. 


122.) . SPECIAL TERMS & FOR EXPORT. 


3 CH 
ARING CROSS RD., 


A. E. A.E. G. 
R 

E PACKING FREE Wats: 
MP resp 
ED BEFORE 
™" WE ARE NOW BOOKING ORDERS DAILY. 

WE WARRANT ALL QUR LAMPS: | 
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10. BERNERS ST., LONDON, W., & 108, ARGYLE ST., GLASGOW, 
Works:—-LONDON & BIRMINGHAM. 


MANUFACTURERS OF 
EDISON & SWAN LAMPHOLDERS (Under License). 
TUMBLER SWITCHES, UNIQUE SWITCHES (Under License). 


HOLMES’ PATENT SUDDEN BREAK SWITCHES. 
MAIN SWITCHES OF EVERY DESCRIPTION. 


MAIN & BRANCH SWITCHBOARDS & FUSEBOARDS. 


CEILING ROSES, DOUBLE AND SINGLE POLE FUSES, AND WALL SOCKETS. 
ELECTROLIERS, BRACKETS AND STANDARDS 


SHIP FITTINGS, AND EVERY DESCRIPTION OF — LIGHTING ACCESSORIES. 


SUPPLIBRS OF 
ENAMELLED STEEL SHADES, OPAL SHADES, AND ALL 
OTHER ELECTRIC GLOBES AND SHADES; 
INCANDESCENT LAMPS, CASING, CABLES, AND FLEXIBLE CORDS. 


ILLUSTRATED PRICE Lists om APPLICATION. 


KM, PORTABLE WILLIAM RICKARD, 
TESTING SET. DERBY. 


Specially designed oe a LEC TR | CAL WI R ES 


ing insulation resistances 
the direct deflection method. INSULATED wiTH SILK, Corron, Inp1A-RuBBER, 


Fitted with 4-inch silvered Gurta-Percna, &c., &e. 


dial, coil of 10,000 ohms, 
and 4 shunts and contact FUEXIBLE CORDS A SPECIAUITY. 


key. Full instructions in 


—— = cover. 
price 266.02 ROPE AND BELT DRIVING 


KING, MENDHAM PULLEYS, SHAFTING, FRICTION CLUTCHES, 


London Agent: W. B. ALLISON, 12, SERCRURES GF., EA. | Send for Illustrated Book of Useful Rules for Transmission of Power 
LARGE ILLUSTRATED CATALOGUE, POST FREE 6D. 3798 by Wheels, Ropes, Shafts and Belts, Free, Two Stamps. 


| BATLEY, 
Glectrical Gugineers & Manufacturers, ALSO STRUCTURAL IRONWORK OF ALL KINDS. 


BLECTRO-MOTORS. WEBB SON, 


From to 50 H.P. TANNERS, CURRIERS, FELLMONGERS, 
FIRE 


DRESSERS, LEATHER AND 


DYNAMOS BUCKETS WOOL MERCHANTS. 
For all 
AND HOSE. 

COMPLETE PLANT FOR ELECTRIC LIGHT Manufacturers 


AKD TF/NSMISSION OF POWER. 12 FIRST-CLASS 

MEDALS AWABDED. 

B » 


ELMWOOD ELECTRIGAL WORKS, LEEDS. | Pri Kits 


| 
| 3 
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ELECTRIC LIGHT FITTING 


MANUFACTURERS, 


ART METAL WORKERS 


In Brass, Copper, Iron, Steel, or Bronze. 


LANTERN MAKERS 
FOR ARC OR INCANDESCENT LAMPS. 


Designs submitted to suit any Maker's Lamps. 


HULETT COMPANY, Lia. 


55 & 56, HIGH: HOLBORN, LONDON. be 


THE NEW AND IMPROVED. 


TUMBLER SWITCH. 


2/ each. 


Subject to Large Discounts. 


The “PARAGON” TUMBLER SWITCH is made. 

on somewhat the same principle as those now in the 

market, but the movement is more simple and much ° 

better than in existing forms. Into the end of the 

tumbler piece on the contact bar is inserted a spiral = 

spring and, as the movement is made “ backwards and 
| forwards,’ ’ the spring is compressed, but immediately the 
"plunger passes the dead ceutre the spring is at rest, 

consequently there is no tendency to weaken it. This 

is a special feature with this switch. 


JULIUS SAX & CO., Ltd., 


7, RIDGMOUNT STREET, STORE STREET. LONDON, W.C. 


A. SLATTER, General Manager. 


WRITE FOR LISTS. AGENTS REQUIRED. 
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ELIG, SONNENTHAL 


Dece 
SOLE LICENSEES OF THE 


PATENT TOOL HOLDER, 


Suitable either for Turning or Boring in the Lathe, 
Planing and Shaping. 


By slacking the nut and slightly raising the bolt, the tool may be 
readily adjusted to the de-ired angle, and it is then held firmly in position 
by the serrativns on boit-head engazing with the two projections at end of 
holder, effectually preventing it from moving under the heaviest work. 


THE 


“BRITISH ASSOCIATION” SCREW PLATE, 


“LIGHTNING” PATTERN. 


Contains nine sizes, Nos. 0 to 8 inclusive. Work turned out equa’ to best lathe work. 
Dies a*justable for wear so as to keep the exact size of Taps. 


TESTIMONIALS. 


Messrs. J. H. HOLMES & CO., Electric Light Engineers, Newcastle-upon-Tyne, say :— 


“ We have now had the ‘ Lightning’ Screw Plate (made to the British Association Standard threads), in use long enough to judge of its 
merits, and ber have much pleasure in stating that it is, in our opinion, in all respects the most satisfactory article of the kind with which we 
are acquainted. 

“ We find it to be accurate both as to diameter of the different sizes of screws, and the pitch and shape of the threads. In common with 
the other sizes of the ‘Lightning’ Screw Plates which we have used for some years, it possesses the features of very free cutting, making 
full threads at one cut, and the grea‘ advantage of having the dies in two parts, but so arranged as to be securely held together, whilst a very 
fine adjustment of the diameter of the resulting screw may be readily obtaincd. In this way it is easy t» arrange a tight or slack fit of a nut 
upon a screw, as is sometimes desirable. 

“The form of the dies being such as suits a receptacle of a circular form, enables them to be used very conveniently as dies for turret 
head screw-making machines and similar work. 

“ We think that this Screw Plate will meet a real want in the Electrical and allied trades, which make use of the British Association 
Standard Threads, and hope it may conduce to the maintenance of that accuracy and iuterchangeability of small screws which is so desirable 
in the interests of manufacturers.” 


Mr. A. P, LUNDBERG; Bra tbury Electrical Works, Bradbury Street, Kingsland, N, writing-on December 18th, 1893, says:— 


“T daly received the ‘ Lightning:Screw Plat’ for British Association Threads and am very pleased with it. 

“ T am of the opinion that it wilkyprove itself a very uscfal article and a valuable companion for users of B.A. Threads, being good 
value for the price you arc selling it at. 

* An article of this description will do much to dispel the uncertainty and variance at present fuund in the threads of manufacturers 
who have adopted thi: standard, and its introduction will do much to pave the way for a universal adoption of the B.A. Standard 
Threads, many manufacturers recognising the advantage of the B.A. standard, but have not adopted it on account of the expense of 
procuring standard dics and taps. I think, therefore, that your sct of ‘Lightning’ Dies and Taps has arrived at the right time.” 


85, Queen Victoria St., & Lambeth Hill, LONDON, E.C. 


— 
| 
| 
| 
PERFECT SCREWS AT A SINGLE 
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Works :— 


45, Chapel St., MANCHESTER. GENERAL FLECTAIC C0. LTD., 


Branches :— 


196, St. Vincent St., GLASGOW. 69 & 71, Queen Victoria Street, 
39, Corporation St., BIRMINGHAM. LONDON 


AWARDS 


CHICAGO 


WORLD’S FAIR. 


SYSTEM 


(Porcelain Switches, Cut-Outs, Ceiling Roses, Lampholders, 
Wall Plugs, Omega Cables, &c.) 


LIGHT FIXTURES 


(Electroliers, Brackets, Pendants, Standards, 
Glassware. ) 


CARBONS 


Still unequalled. 
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J. H. HOLMES & 00., 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


YNAMO 


TELEGRAMS: “INDICES,” LONDON, 


WHEATLEY KIRK, PRICE & GOULTY 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 5905 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


TO ALL INTERESTED IN PATENTS. 


GLEANINGS FROM THE PATENT 
LAWS OF ALL COUNTRIES, by W. Liorp 

Wisz, J.P., C.C., F.R.G.S., Fellow of the Chartered Institute of 

Patent Agents, are now appearing in “‘ WORK,” published weekly, 

price One Penny. 

CasseLi & Company, Lrp., London; and sold by all Newsagents. 


JUST PUBLISHED. 


STANDARD TABLES 


FOR ELECTRIC WIREMEN. 


With Instructions for Wiremen and Linemen, Underwriters’ 
ules, and Useful Formule and Data. 


4th EDITION. 
Thoroughly Revised and Edited by W. D. WEAVER. 
POST FREE, 4s. 


LoNDON:—H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, LONDON, E.C. 


Railway Engineer 


An Illustrated Monthly Review of the Construction, Machinery 
Administration of Railways. aa 


MONTHLY, ONWB SHILLING. 


4 Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rolling Stock; Bridges and all 
kinds of Railway Appliances, 


ANNUAL SUBSORIPTIONS, IN POSTAL UNION, lds. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, ls, 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


VULCANITE. 


HARBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F. WINTER, 138, London Wall, Wood St., B.C. 


ELECTRICAL REVIEW. 
INDINGS AND CASES.—Subscribers and others can have 
their half-yearly numbers bound handsomely in Black 


Cloth at the rate of 8s. 6d. per volume. Cases for binding are 
also supplied at 2s. 6d. each.—22, Parzrnostzn Row, Lonpon. 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specijic Articles of 
any kind Wanted, or for Sale or Eachangé, are imserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
®e* This Scale doee not apply te Trade Advertisements, terms for whioh 
can be had on application. 


ARADAY HOUSE.—The Electrical Standardising, Testing 

and Training Institution, Charing Cross Road, London, W.C., 

has a limited number of vacancies for the Practical Works Course, 

and is prepared to receive applications from students who already 
know sufficient theory. 6861 


W ANTED, competent man to take charge of important in- 

stallation in the absence of foreman, must be a good 
mechanic and thoroughly experienced with dynamos and arc 
Jamps.—Apply, stating terms and references, J. Bb. SAUNDERS AND 
Co., Cardiff. 


LECTRICAL ENGINEER, now finishing a large steam, 
electric light, power and storage station will be open about 
February to re-appointment in similar capacity, i.e , to personally 
supervise and carry out all the electrical and mechanical work in 
a low-tension station. Advice given if desired. Age 27; foreign 
service no objection. Most satisfactory testimonials. Enquiries 
solicited.—“ A. H. G.,” Exectrricat Review Office. 


LECTRICIAN, Mechanic, five years’ practical experience, 
dynamos, accumulators, &c., arc and incandescent; certifi- 
cate and references.—6,874, ELectricaL Revisew Office. 6874 


ANTED, Old Lamp Caps or Loops, bought in any quantity. 
Epey, 16, Medwin Street, Brixton. 6887 


Mr. J. G. LORRAIN, MIE.E., M.LM.E., &c., 
Fellow of the Chartered Institute of Patent Agents, 


Norfolk House, Norfolk St., Londo: w.c 
“PATENTEE’S HANDBOOK ” Post Free on 


UNIQUE 


COMBINED 


Subject to Good 
Discount. 


CCUMULATORS, for all purposes, charged on the premises 
at reasonable rates.—Barciay & Son, 138, Regent Street, 
and 359, Oxford Street. 6031 


ENTLEMAN, thoroughly trained Electrical Engineer, is 
open to join a firm as Working Partner or on staff.—6,3893, 
EvecrricaL Review office. ones 


HIEF ELECTRICAL ENGINEER (32), 12 years’ experience 

as mechanical and electrical engineer in arc and incar- 
descent lighting, design, erection and management of central 
stations; understands French, German and Spanish; best of 
references.—Address 6,884, ExectricaL Review Office. 


ANTED by a Young Man, situation as Electric Wireman’s 
Assistant. Has had some experience.— 6,887, ELECTRICAL 
Review Office. 687 


‘’ ENTLEMAN (82), shortly retiring from partnership in a 
’ well-known electrical firm, desires engagement as Manager 
in April next.—6,890, ELecrricat Review Office. 6890 


| Hy GAGEMENT Wanted, by a thoroughly experienced work- 

ing Electrician, in Town or Country, many years’ experience. 
Willing to work and superintend contracts ; well up in estimating. 
Wages and commission or bonus. Highest testimonials. Corres- 
pondence invited.—6,892, ExecrricaLt Review Office. 6x02 


[Continued on newt Page.) 
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ANTED at once, Shunt-wound Dynam»., 45 volts, 25 amps., 
secondhand, but in good c ndition; state maker, price, 
and other particulars to OswaLp Swere, Worcester. 6882 


Pete in any form and quantity, also Mercury, purchased 
at highest prices by Dersy & Co., 44, Clerkenwell Road, 


London. 6522 


CCUMULATOR RE-CHARGING.—Cathcart, Peto& Radford 
are prepared to re-charge sets of accumulators of any size. 
Electrical power available night and day at all times. ts of 
accumulators for theatrical or advertising purposes, &c., charged 
by contract, fetched and delivered if desired—Hatton GarDEN 
LEcTREIC Works, E.C. 5972 


LE GENIE CIVIL, 
Weekiy Review of Preach and Forcign Industries 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Artz et 
Manufactures, Officier d’'Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


THE BEST OONTINENTAL ADVERTISING MEDIUM OF ALL. 


Lz Genie Crviu deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 


All communications for the Advertising or Publishing Depart- 
ment to be addressed to Mr. Bocquet, Genre Crvin Orrice, 6, Rue 
de la Chausée d’Antin, Paris. 102 


COOLING 


ENG NE AND DYNAMO ROOMS, &c. 


, 21 HIGHEST AWARDS, including Paris, 1889. 


BLACKMAN VENTILATING CO., Ltd., 
63, FORE STREET, LONDON, E.C. oz 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, | 
| 


PENYWERN HOUSE, EARL’S COURT. 


Principal: iter Senior Instructor : 
G, W. de TUNZELMARN, B.Sc. M.'.E.E. | ©. CAPITO, M.I.€.E., M.I.M.E. 


Extensive Laboratories, Testing Rooms, Dynamo Room, 
Steam Engine, Workshops, 


Recommended by most of the leading engineering firms. g5¢5 


Offictal Uotices. 


PATENTS, DESIGNS, AND TRADE MARKS ACTS, 1883—1888. 


OTICE is Hereby Given that James Brock, of 12, Tyson 

Road, Forest Hill, Surrey, has applied for leave to amend 
the specification of the letters patent, No. 4,419, of 1882, for 
* Improvements in Electric Arc Lamps.” 

P.tticalars of the proposed amendments were set forth in the 
— Oficial Jowrna’ (Patents), issued on December 20th, 
1893. 

Any person or persons may give notice (on Form G) at the 
Patent Buildings London, wo. of 
opposition to the amendment within one calendar month from 

e date of the said journal. 

(Signed) H. READER LACK, 
Ase. & Imray, Comptroller Genera’. 
Agents f.r Applicant, 
Consulting Engi-eers and Chartered Patent Agents, 
28, Southampton Buildings, London, W.C. €891 


DOULTON & CO., 


MANUFACTURERS OF 


HIGHLY VITRIFIED 


STONEWARE & PORC-LAIN 
FOR ELECTRICAL PURPOSES. 


INSULATORS FOR BARE COPPER E.L. MAINS. 
BATT@RY JAR3, LEADING-IN TUBES, &c, &c. 


PLUMBAGO CRUCIBLES. STONEWARE CHEMICA, APPARATUS. 
Six Highest Awards at Chicago Exhibition. 


POTTERY, LONDON, S.E. 


Depots: LIVERPOOL, MANCHESTER, BIRMINGHAM, PARIS. 


WORKS: London; Rowley Regis, taffs ; Smethwick; St. Helens; Burslem; 
Paisley, N.B., and Paris. 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


16th YEAR. 
6 BOULEVARD DE STRASBOURG, PARIS. 
Bizteen Pages, Half-Monthly, [llustrated. 
<UBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free, 


Contains the Catalogue of French Patents. Details gratis the 
New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Capitalists. Postage Stampstaken. 3 


INSULATING MATERIAL. 


HARD FIBRE 


(SOLD IN SHEETS, RODS, TUBING, &c.) 
Is used in the construction of all descriptions of E‘ectrical 
Machinery, Ins:ruments, Fittings, &, avd for num:rous 
purposes in conntec'ion with general engineering. 


DELAWARE HARD FIBRE COMPANY, 
15, LONG LANE, LONDON, E.C. ; 
JOHN BURNS, General European Agent, 


Telegrams :—“ ISOLATEUR, LONDON.” 


Sole Agents for Scotland : 
P. & W. MACLELLAN, LTD., GLASGOW. 6886 


Published every FRIDAY. Price 4d. 


ELECTRICAL REVIEVWV. 


Office: 22 PATERNOSTER ROW, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT-4IN TOWN OR COUNTRY 


wo. NOTICE TO ADVERTISERS. 


The following» are: the latest times up to which Advertisements canbe received for 


publication .in..current. week's. issue — 


New Advertisements;‘or- Alterations ‘to éxisting ones, Wednesday 2 pm. 


Smal] Announcements for middle pages Thursday 2 p.m. 
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WOODHOUSE RAWSON 


UNITED, LIMITED. 


SUPPLIERS O F' 


Ammeters. Holders. Lightning Arresters. 
Voltmeters. Switches. Arc Lamps. 

Testing Sets. Cables. Leak Detectors. 
Casing & Cleats. Wall Plugs. Automatic Cut-Outs. 
Ceiling Roses. Shades. Carbons. 

Cut-Outs. Flexible Cords. Insulators. 
Batteries. Bells. Telephones. 
Dynamos. Motors. _Resistances. 


BRANCHES AND WORKS: 
41, PICCADILLY, CORNBROOK TELEGRAPH WORKS, 12, WEST CAMPBELL ST., 


BRADFORD. MANCHESTER. GLASGOW. 
UNION FOUNDRY, PRIORY CHAMBERS, 
KIDSGROVE. MINORIES, BIRMINGHAM 


6176 


88, Queen Victoria Street, E.C. 


LITHANODE 


THE LIGHTEST, SMALLEST & MOST ROBUST ACCUMULATORS NOW ON THE MARKET. 


‘MANY THOUSANDS OF THESE CELLS ARE NOW IN USE AND ARE GIVING 
UNIVERSAL SATISFACTION. 


Cells ranging in current capacities of from 0°5 to 1,000 ampére-hours are now made. 


SOLE PATENTEES AND MANUFACTURERS, 


THE LITHANODE & GENERAL ELECTRIC COMPANY, Lrp, 


ELECTRICAL ENGINEERS AND CONTRACTORS, 


64, MILLBANK ST., WESTMINSTER, LONDON, S.W. 


THE 


BOUDREAUX DYNAMO BRUSH CO., 


ALL KINDS OF FITTINGS. 


. FOLIATED METAL BRUSHES DIVIDED INTO SHEETS 
~ THE “HARD” Of yioth of an inch thick, 
COMPaNyY, From 2 to 3,000 Volts. 


NUMEROUS TESTIMONIALS, DECEMBER, 1892, JANUARY & JUNE, 1898, 


ZURICH (Swi' zerland). 


The wear of Commutators is 


mm Of wery first 
The Dynamos Heat MUCH LESS, 
Price Lists on Application. Reprisented in the United Kingdom by The Light is FAR STEADIER 
Messrs. WILHELM & CO., By the employment of FOLIATED BRUSHE 
y ploym: s s 
132, WOOL EXCHANGE, COLEMAN STREET, LONDON, E.C. ,,,, } Made of Anti-Frictional Metal 


6776 


| ST. MARTIN’S HOUSE, 1, GRESHAM STREET, E.C. 


g 
| 
; (PATENTED IN EUROPE AND AMERICA). 
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Works of the Elektricitats Gesellschaft, Hamburg. 


THE ELEKTRICITATS GESELLSCHAFT, HAMBURG, 


SUPPLY THEIR WELL-KNOWN 


VENUS GLOW LAMPS, 


Manufactured under modern and improved processes, 


LOWEST PRICES, 


With LARGEST DISCOUNT to the TRADE; 
packing and delivery free. 


Either Lamps of long duration with larger con- 
sumption of power, or of greater economy and 
shorter duration. Loops, Bayonet or Screw Sockets 
can be supplied as required. 


SPECIAL LAMPS and FANCY LAMPS of 
every description and in a large variety. 


pes All Lamps warranted of ENGLISH standard 
| ~ C.P. Every Lamp tested before leaving the Works, 
and guaranteed as to life and efficiency. 


Special Terms for large contracts. Orders now 
being booked. 


LARGE STOCK KEPT IN LONDON. 


APPLY TO THE SOLE AGENT FOR THE UNITED KINGDOM: 


G. STRAUS, 


130, QUEEN VICTORIA STREET, E.C. 


6740 
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WILLANS ENGINES 


SIMPLE COMPOUND. OR TRIPLE EXPANSION 


VALVE 
CONDENSING OR NON-CONDENSING. 


STANDARD PATTERNS UP TO 1,200 1.H.P 


HIGH SPEED. 


EXTREME OF STEAM. 


(A consumption of less than 13 Ibs. per I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of 80 I.H.P. a consumption of less than 144 lbs. can be guaranteed with 160 Ibs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALE SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 


Over 75,000, H.P. ry use or on order. 


GOT WATER OUTLET 


PATENT HEATER CONDENSER 


TELEPHONE 15 GREAT GEORGE ST TELEGRAMS, 
NUMBER “ HEATERITE” 


M 


Sole Makers of Wright’s Patent 
WATER SOFTENER Oo 
WEEED WATER HEATER 
SURFACE CONDENSER 
WATER EVAPORATOR 


| Water avalysed and reported upon where Softeners are anticipated FREE OF CHARGE. 
From 20°/, to GO’/, SAVED. THOUSANDS SOLD. eens 


SUNBEAM LAMP 


GATESHEAD-UPON-TYNE. 


WATER INLET —> 


| 1G CREAT CEORCESt 


WESTMINSTER|[| 


HIGH 


SOLE MAKERS OF 


SUNBEAM” INCANDESCENT LAMPS, 


PRICES AND PARTICULARS ON APPLICATION. 


London Office: 50, FENCHURCH STREET, E.C. 
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WESTERN ELECTRIC 


MANUFACTURERS OF 


WHOLBSALH ORDERS ONLY 


79, COLEMAN STREET, LONDON, E.C, 
CHICAGO, NEW YORK AND ANTWERP. 


LAMPS. 


THE NEW TYPE 


Has been proved by Full Tests and Practical Experience to be 


THE BEST, STEADIEST, 
MOST EFFICIENT, 
and CHEAPEST. 


SOLE MAKERS: 


CROMPTON & CO., 


LIMITED, 


ARC WORKS, CHELMSFORD, 


MANSION HOUSE BUILDINGS, LONDON. wu 


ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 
Electrical Engineers and Manufacturers of all kinds of Electrical Testing and Telegraph Instruments. 


MAKERS 


AYRTON & MATHER’S ELECTROSTATIC GRAVITY VOLTMETERS 


(As described in the “ ELECTRICAL REVIEW,” June 9th, 1893). 


SOLE Maxers or AYRTON & MATHER’S REFLECTING YOLTMETER 


(ro 400 VOLTS.) 


SOLE Maxers oF MENGARINI’S REGISTERING YOLTMETER 


(As used by the London County Council, City of London Hlectric Light Co., London Electric Supply Co., &c.) 
Highest Award Paris Exhibition, 1889.—Only Grand Prize to any English Electrical Exhibit. 3500 
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FORGINGS FOR FIELD MAGNETS, 


For all Types of Dynamos and Motors, any size, weight or shape. 
In the Rough or Finished. 


i 


The above prete, on, until lately, supplied by Messrs. HAROLD & JENKINS, 
30 & 31, St. within’s Lane, Lond don, E.C., can now only be obtained of 


ROBERT JENKINS, 
88, BISHOPSGATE STREET WITHIN, LONDON, E,C., 
Telegraphic Address :—“ Permeable, London.” 6436 


BAILEY’S 


Fitted with best English 
Eight-Day Movement, 
and all the latest im- 
provements. Is an ac- 
curate recorder of the 
fluctuations of the boiler 
pressure, and an effec- 
tual check on careless- 
ness and extravagance 
in firing. 


Modifications of this 
instrument made for 
Water, Hydraulic, Blast, 

y: Fan, Vacuum and other 

“pressures; also for re- 

2 cording speeds of 
Engines, Machines, &o. 
for recording the water 
level of Reservoirs, &c. 


Price, with Gauge indicated to pressures of 100, 150, 200 or 
250 lbs. (as ordered) 


W. H. BAILEY & CO,, Lo, 


CASINGS. 


No. 3188 


Telephone 


\\ 
of Prices and Discounts in ali 
Mahogany and Timber Importers, Importers of School Board Flooring Blocka, Figured 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all wooda, 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 


Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. 
Branch Yard: 68a, Poland Street, Oxford Street, W. 5118 


STANLEY & DAVIES, 


ELECTRICAL ENGINEERS, 
HYDE, near MANCHESTER. 


MAKERS OF THE 


FOR LIGHTING AND POWER. 


REDUCTION IN PRICES. 


SPECIAL TERMS TRADE. 


PRICE LIsSsT ON BPS 


JOHNSON & PHILLIPS, 


14, Union Court, Old Broad vende E.C., and Carian, Kent. 


MAKERS of the most modern machines for 
CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING. 


RUBBER, SILK & COTTON COVERING. 


INCANDESCENT \ 
LAMP MANUFACTURY. 


; CONSTRUCTED FOR EVERY 
PURPOSE. 


DAILY PRODUCTION 
3000 LAMPS. 


LEA, SONS & Co., Shrewsbury, 


Electrical Engineers, Art Metal Workers, dc. 


NEW PORTFOLIO OF ELECTRIC LIGHT FITTINGS, POST FREE 10/6. TRADE FREE. 


Telegrams :—Lea Sons, Shrewsbury. 
CONTRACTORS TO H.M. GOVERNMENT AND POSTMASTER-GENERAL, 


ELECTRIC LIGHT 


m é€«FITTINGS. 


THE “STURM” INCA 


NDESCENT LAMPS, 


Manufactured by the VIENNA INCANDESCENT LAMP WORKS (Messrs. STURM & CO.), 


IX., LIECHTENSTEINSTRASSE, 3, VIENNA. 
C.P. | Energy con umed.| Price. C.P. 
Lange of say consumed) Price AVERAGE BURNING 
3°6 watts oa 

varying between Sit 3 ” } 32 Is. 4d. 
45 & 13C Volts. -36 ,, 1 Hours. 
" 50 } 2s. oa. n y - 600 
various systems. 25° { } re ” » 2%,  - 300 


MINIATURE LAMPS OF ALL COLOURS fveen 2—4 Yolts. 


ACCUMULATOR LAMPS from 6-20 Yolts. 


J ULIUS MAIER, Ph.D., 


SOLE AGENT £OR ENGLAND 


20, Bucklersbury, E.C. 
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YOU ARE TIRED TRYING 


OTHER TYPES, 


REMEMBER THAT 


STORAGE BATTERIES 


CAN BE OBTAINED IN 


ORDINARY RENEWAL 


oR EXCHANGE: RATES, 


FOR WEIGHT. 


4, GT. WINCHESTER ST., E.C. 
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THE WOOD CARVING CO., Ltd., HEATHMAN’S LADDERS 


ARE A WONDERFUL CONVENIENCE. 
to varying 
COMMERCIAL STREET, BIRMINGHAM, Ha onc 
8 in. 
MANUFACTURERS OF PATENT WOOD ENRICHMENTS Price 
For Cabinetmakers Builders, Shipbuilders, &c. Larger sizes made, 61 
COVERS FOR ELECTRIC CASING MADE IN ALL SIZES. 2, ENDELL L st. LONDON, W.C. 
This of has been 
Set supplied for electrical pu 


Extend to ft ein. 12 12 ft. 
THE VORTEX TURBINE. 


4}-in. 


the Duke of Argyle, the Duke of 
Montrose, Lord Armstrong, Lord 
Windsor, Lord Abinger, and 


454/10 many others. 
GILBERT GILKES & Go. 
PRICE LISTS AND PATTERNS ON APPLICATION. KEN DAT. 


London Office:-90-91, QUEEN STREET, CHEAPSIDE. 
Sole Makers of Patert Turbine Governor. 


RAMSDEN, CAMM CO., 


BRIGHOUSH. YORESHIRGE. 
Bron and Wire Drawers and Galvanijers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
FRRG2 = Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B. SPECIACITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. $626 


BRITISH ELECTRIC LIGHT LTD. 


Incorporated 1878. 


GOLD MEDAL, Paris International Electrical Exhibition. 1881. 
GOLD MEDAL, Crystal Palace Electrical Exhibition, 1882. 


THE OLDEST ELECTRIC LIGHT COMPANY IN ENGLAND. 


This Company is prepared to undertake installation work of every description, 
either for cash payment or for a fixed yearly rental for a term of years, the Company 


ing the whole of the nece | ki iti 
essary plant and fittings in proper working condition 


Tenders will be submitted for all classes of work free of charge, and for this pur- 
pose the Company’s Engineer will ins any premises before tendering. Application 
to be made to the Secretary, at the offices of the Company, 


11, DELAHAY STREET. WESTMINSTER. 


ielepnone No, 8,049, Telegraphic Address: “ TURNCOCKS, LONDON.” 6098 


ERNEST SCOTT MOUNTAIN, 


NEWCASTLE-ON-TYNE, 
Glectrical and General Gugineers, 


ON ADMIRALTY, WAR OFFICE & INDIA OFFICE LISTS. 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS, 


Complete Instal- 
lations of Electric 
Welding Plant on 
the Benardos System 
for Steel Foundries, 
Boiler Works, &c. 
Full particulars on 
application. 


Complete Installations “quested by experienced men at 
home and abroad. 


SPECIAL TERMS TO THE TRADE. 
Complete Catalogue on Application. ~ 


Addresses 
LONDON : :v0c, Queen Victoria Street. otential,” London. 
MANCHESTER : 24. Victoria Buildings. Manchester. 
LIVERPOOL : 2, Oriel Chambers Close, Water St. “Oracle,” Liverpool. 
HUDDERSFIELD : Lancaster Yard, Cloth Haubt. “ Lynamo 
GLASGOW : 164, bt. Vincent Street. Gi 
NEWCASTLE-ON-TYNE : Close Works Newoustle-on- 


JOHANNESBURG, SOUTH AFRICA. “@alvo,” Johannesburg. 


or 
Whitewood 
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LIMITED. 


; MANUFACTURERS OF 
Submarine, Subterranean, Aerial, Torpedo, Lead-covered and Special Concentric Cables, 
and India-Rubber and Gutta-Percha-covered Cables and Wires for Telegraph, 
Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS INSULATORS 
INSTRUMENTS, BATTERIES, ELECTRIC MINE EXPLODERS 


TORPEDOES, TORPEDO APPARATUS, 
POLICE, FIRE AND RAILWAY SIGNALS AND BLOCK APPARATUS, 


DYNAMOS ALTERNATORS, 


TRANSFORMERS, 
ELECTRIC LAMPS, CARBONS, AMMETERS, VOLTMETERS, &, &. 
ELECTRIC AND WATER PYROMETERS, ELECTRO-DEPOSITING APPARATUS, TELEGRAPH AND ELECTRIOAL APPARATUS OF ALL KINDS, 
CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 


CONTRACTORS FOR 


Laying Submarine Cables, the erection of Land Lines, the establishment of Telegraphic 
communication generally. 


SHIP-LIGHTING & AL OTHER INSTALLATIONS OF ELECTRIC LIGHT & POWER, 


ELECTRIC RAILWAYS and TRAMWAYS, and other applications of the 
Transmission of Power by Electricity, and the establishment of 


CENTRAL STATIONS 


For the supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension. 


SOLE MANUFACTURERS IN IN | ENGLAND OF —" DRY BATTERIES. 


OFFICES: 


London: 12, QUEEN ANNE’S GATE, WESTMINSTER, S.W. 
Newcastle: 15, VICTORIA BLDGS., GRAINGER ST. WEST. 
Glasgow: 11, BOTHWELL STREET. 
Melbourne: 54, MARKET STREET. 
Works:-WOOLWICH, KENT. 
Cable Address: “SIEMENS, LONDON.” —_— Code: A.B.C., Al, Engineering. 
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Messrs. SIEMENS BROS. & CO., LTD., 


LOW LAMP 


will sell 


(MADE IN GERMANY. ) 


| 
| 


Volts to 


25 35 


45 60 100 45 100 45 60 100 60. 100 
| to |. to to to to to to to to to 
55 70/120 55 120 55 70 120 70 120 


12, QUEEN ANNE’S GATE, 


WES STE Fr. 


6709 


THE ELE TRICAL REVIEW xvii 
| 
| 
DELIVERED IN LONDON. PACKING EXTRA. 
CP 6 8 | 10 16 
| 22 


AUTOMATIC STANDARD SCREW 


xviii THE ELECTRICAL REVIEW. [December 29, 1898, 


THE TAYLER SMITH ELECTRIC GOMPANY, Lto. 


Complete Installations. Art Metal Workers. 


SPECIALITIES: 


SPRING DROPS, REEL LAMPS AND OTHER FITTINGS, 


53, South Molton Street, London, W. eee0 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF 


. : INSULATORS, BATTERY JARS, &c., in the well-known Denby Vitreous Stoneware. 


For half a century these manufactures aaah been celebrated for a en degree of vitrefraction combined 
with great toughness and strength, 


SEND FOR NEW ILLUSTRATED PRICE LIST. 435 
Works: DENBY POTTERY, near DERBY. 


NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. 


HALIFA=&. 


Only Award—BIRMINGHAM EXHIBITION. Gold Medal—EDINBURGH EXHIBITION. 


PATRONISED BY THE LARGEST AND BEST ELECTRICIANS IN ENGLAND. 
NO OTHER MAKERS CAN EQUAL OUR THREADS. 


WE HAVE LARGELY INCREASED OUR PLANT TO MEET ELECTRICAL REQUIREMENTS. 


B.A. SCREWS AND EVERY VARIETY OF TERMINAL KEPT IN STOCK. 
SHND FOR PRICE LISTS. 


Telegrams: “STANDARD, HALIFAX.” 6506 


ROSLING MATTHEWS, 


ELECTRICAL ENGINEERS, 
TRAFALGAR WORKS, BRADFORD, YORKSHIRE. 


MANUFACTURERS OF 


DYNAMOS, 


ARC LAMPS. 


SPECIAL TERMS TO THE TRADE. 


Geo. P. WALL, Macneto works, Sheffield. 


MAGNET STEEL of the highest efficiency supplied for fifteen years to leading establish- 


ments in this country and abroad. Recently further improved—more than 50 sizes in stock. 
The functional action of many instruments depends on the quality of the magnets employed. 
The cheapest material in relation to results. 


SWEDISH IRON ot special pure quality for electrical purposes. 


TOOL STEELS. COLD ROLLED STEEL, all Sizes in Stock. SILVER STEEL, round, polished and 
shapes, 150 sizes in stock, STEEL WIRE and MUSIC WIRE, polished and plated. TEMPERED 
STEELS, Blued, Bright or Bronzed, 200 Sizes in Stock. BINDING WIRE plated and polished. 
SPIRAL and HELICAL SPRINGS, many sizes in stock. 


SPECIALITIES IN STEEL AND STEEL IWIRE. rae | 
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Director: 

Cc. H. STEARN, 
Late Managing Director of the 
SWAN UNITED ELECTRIC LIGHT 
COMPANY, 


and Joint Inventor, with Mr.J. VW. SWAN, 
of the modern Incandescence Lamp. 


LAMPS DELIVERED, CARRIAGE FREE, TO 
ANY PART OF THE UNITED K’NGDOM. 


PRICES OF LAMPS, 


5 to 32 Candles, 3°3 to @ Watts 
per Candle, 


is. Sd. to Is. 3d., 
According to quantity. 


STEARN’S CENTRAL STATION 
LAMPS, 


2°6 to 2°8 Watts per Candle, 
2s. to Is. 9d., 
According to quantity. 


Immediate 
Deliwery of 
Orders. 


LIBERAL DISCOUNTS 
TO THE TRADE. 


N.B.—The Ziirich Compan y i 
entirely an English one, with 
an English Technical Staff and 
Workpeople. 


The Technical Staff of the Ziirich Co 
have had the longest and most 
varied experience in Lamp Making 
of any other Lamp Factory in 
Europe. 


ALL LAMPS ACCURATELY CLASSIFIED FOR 
VOLTAGE AND CANDLE-POWER. 


Lamps of Long Duration with 
larger consumption of power 
or of Greater Economy and 
Shorter Duration, delivered 
as required. 


Cerminals affixed 
as ordered, 
to suit any holders of the 


current types. 


The Company are now suppiying 


NEW GENTRAL STATION LAMPS 


at 2°7 watts per candle, “for use where Economy of Current is the first consideration.” 
These Lamps effect a saving of LOs. 2d. per 1,000 hours on a 16 C.P. Lamp as compared 
with the ordinary 4-watt Lamps, price of current being 7d. per Board of Trade Unit. 


ORDERS FOR LARGE QUANTITIES OF LAMPS PROMPTLY EXECUTED. om _ 
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92, QUEEN VICTORIA STREET, LONDON, E.C., 


MANUFACTURERS. 


BRANCH & FUSE OF 


BATTERY CHARGE 
INDICATOR. 


Burbey, Wiiiamson & Joseph, Sole Licensess and Manufacturers 
for the United Kingdom. 


i 
| 


FOR FULL DESCRIPTION SEE 


REVISED PRICE LIST. 
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BOOKS FOR STUDENTS 


Preece and Stubbs’s Manual of Telephony. 145s. Findlay’s Working of an English Railway. is 
Lodge’s Lightning Conductors. 14s. Bowen Cooke’s British Locomotives. 7s, td, 
Hawkins & Wallis’s The Dynamo. 10s. 6d. Maginnis’s The Atlantic Ferry. 7s. 6d, 
Lunge’s Alkali Maker’s Handbook. 10s. 6d, Half- Nelson Boyd’s Coal Pits-ana Pitmen. 4s. 6d, 
bound, 12s. 6d. Poole’s Practical Telephone Handbook. 3s. 6d, 

Allsop’s Electric Light Fitting. 5s. Principles of Pattern Making. 4s. 6d, 
Hopkinson’s (J.):Papers on Dynamo Machinery. 5s. | om Fitting. 5s. 
Blakesley’s Alternating Currents of Electricity. 5s, Practical Iron Founding. 4s, 
Salomons’s Electric Light Installations :— Metal Turning. 4s. 

Vol. i.-The Management of Accumulators. 5s. 

» Il.—Apparatus. Vol. III.—Practice. In the Press. Helical Gears. Shortly. 
Russell’s Electric Light Cables. 7s. 6d. |  Salomons’s Electric Light Installations. 6th Ed., és, 
Bodmer’s Hydrauli¢ Motors. ‘t4s. Maycock’s Electric Light and Power Distribution. 
Anderson’s Conversion of Heat into Work. és. 3 Parts, 2s. 6d, each. 


London: WHITTAKER & CO., Paternoster Square. i, 


CROSBY LOCKWOOD & SON’S NEW BOOKS. 


Just Published, FOURTH EDITION, ENLARGED, Crown 8vo, 6s.. Cloth. Crown Svo, 368 pages, 115 I.lustrations, 7s. 6d., cloth. 
FACTORY ACCOUNTS: Their Principles and Practice. | DYNAMO CONSTRUCTION: By J. W. Urqunarr. 
A Handbook fer Accountants snd Mannfacturers. inc uding a large number “ The book is very readu ble and the suthor leads his readers up to difficult subjects 
of Specimen Kulings.. By GARCKE and J. M. FEILS. by reasonably simple tests.”—/ngine ring Reriew. 
~ = ef would by great benefit from the By the same Author, Crown 8vo, 58., cloth. 
perusa! admir. ble work.”—Local Governmen ronicle. 
Just Published, Crown 8vo, 7s. 6d., Cloth, with ne rly 100 Illustrations, ELECTRIC LIGHT FITTING Lodge ronal for Working 
THE ELECTRIC TRANSFORMATION OF POWER, “ Well worth the perusal of the workman for whom itis written.”—£lectrical Review 
abd by Rail. FDITIO, EN! ARGED, 52m0, 5s., leather, 
way Construction. By 4 | 
Just Published. Crown 8vo, with 850 Illustrations, 12s. 6d.. Cloth. RULES, FORMULA, TABLES, AND BOOK 
THE STANDARD ELECTRICAL DICTIONARY: A M.Inst.€., A.M.Inst C.E., Postal Telegrapbs. 
Popular Dictionary of Words and Terms used in the Practice of Electrical “The most cundensed and perfect epitome of electric science.” —Architect. 
pony Po.D. Crown 8v0, 420 pages, 120 Illustrations, 1s, 6d., cloth. 
Just Published. Crown 8vo, with Illustrations, 7s. 6d. Cloth. THE SLEMENTS | DYNAMIC ELECTRICITY 
ELECTRIC SHIP LIGHTING: A Handbook on the “Very readable and just whatiffe general reader wauts.”—Aleetrical Engineer, 


“Distinctly a book which of its kind Lo mang almost alone, and for which there THE ELEMENTARY PRINCIPLES OF ELECTRIC 


should be a good demznd.”—Electrical R 
LIC HTING, By A. A. CAMPBELL SWINTON, A.M. Inst.C.E, 


Fitting and } unning of Ship's Electrical Plant. Ky J. W. URQUHART. Just Published, THIRD EDITION. Crown tvo, Is. 6d., Cloth, 
By the same Author. FIFTH EDITION, REVISED. WITH APDITIONS. | 


Just rublished, Crown 8vo, with 150 lllust: ations, 7s. 6d., cloth, “A model of * 
ELECTRIC LIGHT. By Joun W. Urqunarr. 
“A minature vade ——- of the salient facts connected with the science of e’ec- | TABLES, AND MEMORANDA FOR ENGINEERS. By 
tric lighting.” —Alect rici SMITH. Fiith dition, including KLECTRICAL FORMUL.Y, 


CROSBY LOCKWOOD & SON, 7; Stationers’ Hall Court, E.C. 


MARSHALL, SONS & CO., Lrp. 


BRITANNIA IRONWORKS, GAINSBOROUGH, ENGLAND. 


London Offices, Show Reoms, and Stores: MARSHALL'S: BUILDINGS, 79, FARRINGDON ROAD, E.C. 
Telegraphic Address: ‘““MARSHALLS, GAINSBOROUGH.” Telegraphic Addre~-: “ENGINE, LONDON.” 


Newly Desigoed 
QUICK SPEED HORIZONTAL ENGINES 


FIXED ENGINES, 


With Loco. Boilers. “NEMLY DESIGNED PORTABLE & SEMI-PORTABLE ENGINES. 


VERTICAL EWGIVES, 316 


Newly Designed 
VERTICAL ENGINES AND BOILERS. 


Engines specially OVER HIGH-CLASS 
equipped for oriving 


ame ELECTRIC LIGHT 23,000 ENGINES BOILERS 


With Proell’s Gear. 


MACHINERY. MADE AND SUPPLIED. OF ALL KINDS. 


NEWLY TESIGNED VERTICAL ENGINES 
} With Loco. Boilers. 


COUPLED COMPOUND ENGINES TANDEM COMPOUND ENGINES 
WITH PROELLU’S VALVE GEAR, WITH PROELL’S VALVE GEAR, 
Up to 500 H.P. Up to 500 H.P. 
HIGH-CLASS CONDENSING ENGINNS Engines and Boilers let out ON HIRE from our 
With Proell’s Gear. LONDON DEPOT. LOCO. MULTITUBULAR BOILERS. 


NEW CATALOGUES, WITH LATEST ILLUSTRATIONS AND CURRENT PRICES, FREE 


ON APPLICATION. 5245 


(0 
( 
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aime, 1989. 


INVENTIONS, 1885, 


EDINBURGH, 1800, 


ALL THESE a ARE SHOWN oe SIZE AND KEPT IN: STOCK. 
65 
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PATERSON COOPER, 


MAKERS OF 


DIRECT DRIVING SETS. 


ON ADMIRALTY LIST. 


DYNAMOS, MOTORS, 


ARC LAMPS 


For DIREOT or ALTERNATING CURRENT. 


INSTRUMENTS, 
SWITCHES, SWITCHBOARDS AND FITTINGS. 


AGENTS FOR 


Messrs. RICHARD FRERES’ 


ELECTRICAL 


RECORDING INSTRUMENTS, &c. 


CONTRACTORS TO HM. ADMIRALTY AND 


WAR OFFICE. 
Pownall Road, DALSTON, LONDON. 
68, Victoria Street, WESTMINSTER. 137, West Regent Street, GLASGOW. 
aa Maritime Buildings, DUNDEE. — 6, Brown Street, MANCHESTER. 


GOD & BATLEY, Lrp., 


ALBION WORKES, LHHDS 


General Electrical Engineers, 


MANUFACTURERS OF 
ALTERNATORS. 


FOR ELECTRIC LIGHTING, 
~” Factory Engines and High-Speed Engines for Electrical and other Purposes. 
: MANUFACTURERS OF SPECIAL & GENERAL TOOLS FOR ELECTRICIANS, 


LONDON OFFICE 7-16, GREAT GEORGE STREET WESTMINSTER, 8.W. 


Have proved during 24 years’ extensive use to be 


INCOMPFARABLY ™ 
To all other Secondary Cells “IN THE WORLD.” 


SPLENDID LASTING POWERS. NO ATTENTION. 


EXCELLENT RECORDS 
For Electric Lighting and Traction. ' 


EVERY USER A STAUNCH ADVOCATE. 
THE EPSTEIN ELECTRIC ACCUMULATOR CO., Ltd, 


2ia, Blythe Road, West Mamsingsem, London, W. 


Search Light Projectors. 


“INCANDESCENT & ARC LIGHT DYNAMOS 


EPSTEIN ACCUMULATORS 
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THE INDIA RUBBER. GUTTA PERCHA AND 
WORKS 


Electrical Engineers and India Rubber and Gutta 
Percha Manufacturers. 


MANUPACTURARS OF 


CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO 
_ MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES, 
CARBON S, TORPEDO APPARATUS. 


SPECIALITY. —Underground Electric. Light System ‘for High and Low Tension, The only system which 
fas given complete satisfaction. 
CONTRACTS entered into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of SHIPS, 
FACTORIES, HOUSES, and the supply of COMPLETE PLANT for ELECTRICAL TRACTION and TRANSMISSION of POWER. 


~VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS ‘and 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES 
for CABS, CARRIAGES, BICYCLES, &. SHEET, WASHERS, BUFFERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWE TENNIS 


‘ EBONITE. 


NOT AFFECTED BY WI OR ROCHLORIC OR ACETIC 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. ~ 


INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD. 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
STOPPERS, PUMPS. 


GUTTA PERCHA. 


TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, 
SHEET, and TISSUE. 


ESTIMATES AND’ PRICE LISTS ON APPLICATION. “4.37 | 


BALLS, MOULDED GOODS to any Pattern. stig HPS 


HEAD OFFICES. WAREHOUSES. 
106, CANNON ST., LONDON EC. 100 10 104, CANNON ST., LONDON 
BRANCHES : 
MANCHESTER. 4, Fountain i. DUBLIN 15, St. Andrew Street. 
BRADFORD, YORKSHIRE ........ 1, Buildings, NEWPORT, Dock Street. 
BELFAST 88, High Street. COVENTRY .. ... 2, Vicar Lane. 
WORKS. 


SIL VERTOWN, ESSEX. PERSAN-BEAUMONT, FRANCE. 
TELEGRAPH ADDRESSES. 
BEANCHES-—" Silvergra by Name of Town). WORKS— { 


Printed by H. Kure, 18 and 19, Middle Street, H.C., and Published by the Proprietors, H. ALssasrur, GarsHouss & Oo,, at 22, Paternoster Row London, 
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